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Abstract not available for JP 2002543822 (T) 

Abstract of corresponding document: WO 0069462 (A1) 

This invention relates to novel human monoclonal antibodies (mAbs) and to the genes encoding 
same. More specifically, this invention relates to human monoclonal antibodies specifically reactive 
with an epitope of the fusion (F) protein of Respiratory Syncytial Virus (RSV). Such antibodies are 
useful for the therapeutic and/or prophylactic treatment of RSV infection in human patients, 
particularly infants and young children. 
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(54) [3£hjJ0£#J th^/^n-^JUnffic 



(57) Hft] 

*5SWtt, «Kath*/irn-^Attfl: (mAb) 43 
J: WE 7 * a-^-A«#*3- F LTliSlfiftW 
t&. J:DB«lctt, #SS93tt, RSWK (RS 

v) ©nfr (F) saK©xKb-7£!ftjsegtcKJST 

mzfflJt&ZVtljWZ is^PttlCiSH-SR S V 

aifeci^KWisitf/a&B^HffKUffilfc^Tft*. 



- 1 AistVG I — IB XV ft5»*»e>a«Six5»^-</v^K:±5«!fe*(t»5fti 
T'^tK^D «t Ofllll ft 7 9 ^ /- V h . 

[«Wt*2] 0 3 ga?iJ#-^2OL«T$/^ga^j;tJ504 IH^J##4 
cdh«T 5 / BKM&'&trifr&S 1 ta*co-ey ^ n— ^-/wgift, 

?lj*3j;r/01 OA-l OB IBM#^-l 5CDDNASB?IJi-<toT3-F$tl,5H 

[f#*S4] FabfeitJiF (ab' ) 2 J;»)fc5 

$ ft 5 ft** i ta*©^ / ? v —r^m^o 

[«*II5] (a) »#JBl~4©Vvffta»lJMBit0)fc h*/*P— 
;MtC{£, ^S**3j;0CDR©^-fft/5^ = -KLTV^«SEM ; 

(b) (a) K*s»tSV^fn*»©e5!IK:ffi««J*«ll;*sJ;U« 

(c) * h y ^=i^h!&*#T-eai**l~4«)V^ft^l«|3«©CDR 

[ff*Il6] EI8A-8 FJoit^9A-9E 1 3 *5 £ 1 4 , 

SfctlBll OA-l OB&itM 1 Bfl^iJ*-^- 1 5Jo£tfl 6 ©SE?iJ£ra tffit* 

[f»*if 7 ] it *Ji 5 4 fete 6 ©v vfftij* i Jiie«»^ia?ij^^Mi^ 
[«msb 9 ] s is*<^£*Ma »as ft«ae*j * n p h^#tt# 

[ff*iSl o] RSV*^^«»v^*>«*l&«*»Wr±*S*l:roll* 
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[Mr** l 2 ] Sft^feffifft***^ Kfftl!:«ftSix«|»*« l l fa*©^ffi 
[ft*ill 3] E*±rF*$^Sfi*f(-*5(tS^te*_h*aS®ft* 

[»** i 4 ] ^^te*±*afi»ft*5 1 iaacD^ /*v 

'pt£< t fc 1 t fc l oco#jp^^*y ?v--r/u%iftbm%-'£-t> 

[ft** 15] ftinft^/^o-^/MK^RSv Fg6KinJ§iro£ 
^SxtfH^t SJlStt-C feSitiao Tit** 1 IE*»Kfr £ E3'J * ix 5 K 
- R S VjSfffeS ft** 1 4 fS««|£»flj£#3 0 
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[0 0 0 1] 

*#mtt. »t^*/^-ty« (mAb) ^itm^-y^n-^/v 

(Respiratory Syncytial Virus) (RSV) CDlfc-g- (F) M 6ff ®a tf r — 7° 

twseti-sji&-r5t h^/^p-^Hfifr^iB-rs. a^ssfcfm, tut 

[0 0 0 2] 

RS^/W (RSV) fi, fftj^it sj^ttfelfflil^ISfJ) ») 

RSVm^&ZXlZvmmMWmm-tZ&mmteWMi, 'Respiratory Syncy 
tial Virus", Ch. 38, B.N. Fields ed. , Raven Press (1990) CldoV^TMcIntosh 
, K. $Si.X$R. M. Chanock, 3o £ ^"Textbook of Pediatric Disease" Feigin an 
d Cherry, eds. , W. B. Saunders, pgs 1247-1268 (1987) ir&^T Hall, C. B. \C 

[0 0 0 3] 

RSVI41B*tpHl^LT^3. R S V ^^/M©gf©| fcUUSWft©- 
-f^tt, ^SBIftllII»t?«ffSft5ltie^i-*\ *fcttiS*Ufc«ffJS/i«ff 

*-:/*-h#*fcfc&**-. 5ffi©B?»tt>M/u*MItt, RSVt 
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[0 0 0 4] 

rwm mmr) m&zmmu ^<o^m-mmm^^xmm.xh^ a &m 

mm^^tLX, ia4Tt2 5-5 0%©«iiS^*Sfa»R:f*:«r=frL.» r*Ui 
4-5liT'tl0 0%|;»< o Lfc^oT, £RU SMtfrfc^TC^HWHS 

[0 0 0 5] 

5 5o RSV«Sfc^-*m-3%K»^TAR#&R£fc"J, gfflW ( 
#!att©IS8©3&£K:|l&-t-5„ *H*sitWI!i©ifeitHfc*5ttsaffo«^ 

IW, («381-5Mk #«ii§»ffiT. «»-r5«, «-8J8j;tr 

[0 0 0 6] 

RSVKSsfi-5^MSttfi*-Cfc5bU<, Lfc^oTW^^«1"5o 
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r, iLi»*jJ:i«WBfi;# (igA) ©w^ttas^fc. L^Lft^ r>^/v 
*bSfftgt^©^ffitt. i9ii#©*MfeJc*iv^rSP>ixS*«©i 5-2 5%x 

[0 0 0 7] 

^«i4fi«^^ft^*ti-5»tttffiM1-S (Glezen, W.P. £>, J. Pediatr. 98: 

708-715 (1981)) 0 flfcroWSEB:, Tf*tit$i&c>&&¥3s£XfimMm*M^&.1lt$i 

#:©#ft^*3V^T«'>-f"§r.t (Mcintosh, K. fe>, J. Infect. Dis. 138: 24-32 
(1978) ) *S i TJ^S) fi^J- $ nfc«t tf IPftfr©* V R S VJSIfe© 3 
hyyy b^fMZ&^X&mf&X-hZZ. tSr^Lfci t (Prince, G. A. £>■> Vi 
rus Res. 3: 193-206 (1985)) fcijrf. 
[0 0 0 8] 

#Tttffli^AtiotM-e#5 (Cannon, M.J. fc. Immunology 62: 133 
-138 (1987)) 0 

[0 0 0 9] 

[0 0 10] 

^7 5t^y!?-f;Wiff (paramyoxoviridae) {CJS-fS R S Vfi % /^^V 
iM^* (paramyxovirus) ^S»#lt^t5^tX»imtRNA^ 



, ^mmmr-h'O, I#1 5 0-3 0 0 nm©^^©iII:fc5 o 

it, 9. 5kDa~l 6 0 kDaCD^Ct^CDl 0fiCD?S#C0^>f/P^tt^!J^7' 
^K£r = — K-f5 (Huang, Y.T.*3J;0?G.W. Wertz, J. Virol. 43: 150-157 (19 
82)) 0 (F, G, N, P, L, M, M2) S V If !J 3r>\Z& 

&U '>4<H3o©I&l (f, GfeJ;0SH) #«SfeLfcttJ&0>«iBfc:as 

»u iim^FseR^abTv^^^^^T^^^icii^bfcfflis^tew 

[0 0 1 1 ] 

Rsvil, 2oostlStt>isgijia©-ij-y^-^, (a&b) mswsrttfs-e 

£3 (Mufson, M.A. P>, J. Gen' 1. Virol. 66: 2111-2124 (1985)) „ !£JrCjgtt 
~mmt. ±i LtfBMf (G) ISg&Slt-ie^-fS (Johnson, R.A.6, Pro 
c. Nat'l. Acad. Sci. USA 84: 5625-5629 (1987)) „ A3o it^B p5]#cD^t± 

, *tc*H*ftSJ:5t, mAbf^©*ftSiWfcLTilS<«#*ftfc*iiii»^ 

(f) aeK*a^-f«. 

[0 0 12] 

R S V t>4 frX K SSfi-5 fftKff F & «fc G £ 

^SJ;5"e*)6o rixf5C0 2oro^eRcD5*>s FSSfCte, rsv^;^o 

6m, ^^^sfcttah^v^^wFgeii^wiaMtj^BSsait*^ «n» 
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smzmmmibtiz, Fge*», f»»fi6 8-70kDa ; ^»n*s 

±tfF x ££C5„ 5o©>ffpxt?h-^5FgefEJij (ga?iJ#-§- 2 0 ) ftic 
205-225 ; 259-278 ; 289-299 ; 483-488 

3s£Ti4 17-43 smmmmskizzftfco f®6k (ffi?ij#^2 o k#» 

3 ^m<D R S V 94 A>X <D±X KWXti&iStlX^ltL it^S L-fc„ sy^w^e 
*U:**5 , l>OT?tt*<, f-7'^"7°AdoJ;tJ«B^CDGSaK!4^< 

[0 0 13] 

C^vii, A^T'tftv\ 1 9 6 o^ftt|»$^fcaau^!?>f;v 

v^ffirost^/^tt-e&ay^tryv (Ribavirin) *sB,BT§*ifc. y^tru 



Mt t-&^ £ ti a mm icm- a sa^ *> a r. t raw & ^-e & 5 „ 

[0 0 14] 

tilt, R S V*fi^5J8SWt««t^5i(i*l^it5toffl©S»»»AW5t 
CDiStA/ifi^ ^X*mABSr5pJfflbfc„ tbfti^*3it5W%iL Wt.;^ F*3 

S-X-ZZZtZmWl-tc (Prince^, ffiH) „ r. *lb<DW9LK&^X, *?PF£ 
[0 0 15] 

(IVIG) ©fiMWiTLfc. aW3£©*|D©«^S§|®i*ix-C^fc (Grooth 
uis, J.R. 6>, Antimicrob. Agents Chemo. 35(7): 1469-1473 (1991)) „ L^L 

[0 0 16] 

a r i ; aaKttftjli*feK*^©ft#fcSMSn?t a r. t ; M»ti^©ft 

fr© i^^ft x <o ®-\mmx% a ^ tmw&srjKif* r. t a =. 

fiMfeffi*jfeaSlK6Snfc!JS (PCTfflSiPCT/US 94/0 8 6 9 9^ 
|#ffWO9 5/04 0 8 1^#I©it) , ^ftW-ttLTfrtfibft/t 



ag-Cfet), *t MS«©ffi*H4*S«« (CDR) «lt*#-fSo 
©WK#fflft«tt, PCTtHIfPCT/GB9 1/0 1 5 5 4f, &H#*$ 
WO 92/0438 l^oitfPCTtijJgSgPCT/GB 9 3/00725 # % 
&9B#-S§-SrwO 9 3/2 0 2 1 0 #('H^$tbTV^5 0 ^bV^tti^Ct 5 R S V 

[0 0 17] 

*ir*sfe-f, ?ip- ?Si^-r^- tit h«t J; < fftHrttrf, 
hmAB«t5:tHig(afc c 

[0 0 18] 

RSV FSe« (IBM§^2 0) tMtS^ithmAbll 

ofixDf&tyffltfWiB&tllZtf (Barnbas, C.F. Proc. Nat' 1. Acad. Sci. USA 
89: 10164-10168 (1992); Crowe, I.E. Proc. Nat' 1. Acad. Sci. USA 91: 
1386-1390 (1994) ^iUU 9 9 4¥3i331 0 l^<&BB#-^BWO 9 4/0 6 4 4 
8#t LT^M^ti/tPCTtHII^PCT/US 9 3/0 8 7 8 6^-) , 

[0 0 19] 
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t<>- b5rgft-r5 0 RSV^^©Fg&S{i:WS«I*r^e>Ofc rmABil 

[0020] 

( s c fv) xmm^m-^, 

/ * n -^vvjft# £*©Hfc£tfL fc © C D R £ 5 £f 
H (reshaped) 4fcf±gfcSSt#:-4S«tt$n5o 
[0 0 2 1] 

£fcfcfc5 loBi]©ffi«K::l8Vvr, #3g9itt, 1 (£fc«-?rixE*-t) 

ft nmmm^io i im* -hfp& 3*13 fif* ^^r*i-5 b^m^ 5 „ 

«U*«l«rft#tf So tttiattjftfomK *£H<0JtfciS:ft: < fcf4*3:SRSV F® 

-R S VK*Tfe5#^»Jlfr«^ti{it$ix5 0 
[0 0 2 2] 

ffr^^n-^Mfttt (mAb) t r&J^&^if* £ 
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ftZtltz (engineered) #C#^ CDR, FabifcttF (ab) 2 77^>h 

a* & »a \sit£mv)&wmr a - 1 &-a 

[0 0 2 3] 

t*«MSt-t-S, fc bt*i^-CRSV<o#ftS:^Brt-5*S-e*>5o 

[0 0 2 4] 

#3&WWu RSVDFiaf tfi£t3tffl4k ht^o-t/Vft* (*S± 

[0 0 2 5] 

I . £i£ 
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Fab^fciiF (ab' ) 2 *if^fe5 0 
[0 0 2 6] 

rfr^fit r K*i ftSffitt, «i©t h^ey *n— j-;vh*t- SiftS*®* 

'PX"Pft< th 10©CDR^fj2(Ot hT^iTT"^— ^fttpCDC D RCDftfc* <9 

v^5o «t9#£L<B:, Hot h */^o— Tv^fffi*^^^ 
H« Fv, FablfciiF (ab' ) a ) ^i20t fT^ir^- 

* / * n —fsutfifc tf» w^f&i- 5 i? •> i-ffl ^ b *LT ^ 5 „ * t * L < 
He, ^lrot b K-?— S*»F a bSW>f2©t hT^-fer^-StfrroaS* 

[0 0 2 7] 

CDR-xya-fV >y&m& K-^-t h»CDR-xya-^ 

*fcf4W;£©§i) , ^ ©Sfa* I fctt»77 y fc5 : t ^t*^ 5„ 

TKfe^^&l-io-C^-etSo «X.if, Kabatk (Sequence of proteins of 
Immunological Interest, %A US, U.S. Department of Health and Human Ser 
vices, National Institutes of Health (1987)) te, CDR^fifS:)lt5fc 

fc©S!iJ£M*1-3 0 Sfefc, CDRtWE/WJStiaiSrsoicWfflfta^tra 

[0 0 2 8] 
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ab, £fc!4F (ab) 2 KJlfenS ± &£^n:/y :^gfc«ro-g|S£ 

(HRP) , h^-ViZlf&a-VLX^zmM&IS 
[0 0 2 9] 

Fv, Fc, Fd, Fab, Fab' JxfcflF (ab' ) 2 &5f&B: % Zflb 
©g^ftfj'SMr'ffil^llSo («XJ4\ Harlow t>, "Antibodies A Laboratory 
Manual", Cold Spring Harbor Laboratory, (1988) £r#M©r t 0 ) 

fc, ^**T,fcT^*^-ft:#©LS8J:T//4fcH:H«BraEF^-f V'O-aJiP 
T ^ -feT"* -6tfr L *J X Xf/t. fcttHfl bTSE V#»**3t^«^ a-KL 
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6*© C D R \z X 5 BSlSr^tfr t ifrVZ 5. 
[0 0 3 0] 

rW7»j «5«M:, JMl©aS*©T^-fe^-gi:fl:i»feft*OL*sJ; 

tfHM«te-&Lfc k-?— stflt*»e>ft*©3eftcfec*-Br««* anus 

T^^^^-Sr^^i-SiSKlKaESnSa (W*.tf, Queenib, Proc. Nat'l 
. Acad. Sci. USA, 86, 10029-10032 (1989), Hodgson?,, Bio/Technology, 9, 
421 (1991) £#{$©- t) o 
[0 0 3 1] 

$ti5^tS#fcfcv^rftf*^^1-5^ffi^j£«©^tt^>$*5 itt: 

tf^fcKft©M£V^„ 

rK^-fii^j fcSfifi, K-t-ttf*©SS#^tt*5iD?^?pftttii#mt*t 

< (4^©*fa*©^IBM*^-©^^n^y V^- h-j— i^jtSftft (* 

frtt. Fab G i - 1 t h >f fn^ y ^ n-t;^fOF a b 77 ^ 

^yh-efe5 0 Fab Gl-ltt, 13, 4 S 8 A- 8 F*3 XXf9 A- 9 E ( 
E?y##l-4, 13*J«tTJfl4) K**naJ:5*nr«L*Sj:U«HflDNA*J 

[0 0 3 2] 
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t. XI/ 1. It !4-?r <D Hfc i xf/t. tz ti L *R3WWE& a-KLt^5 gf&ga?u©£ 
T (4fcttVvf*ia»-S|5, »*L<ti±T) ^-(OM^^!)^-^- 

[0 0 3 3] 

TCDRj fcSIBtt, ^g^n^'y ^H:fc£tfL«©iBWSE«*T*$St#© 
ffiWtt*€««r5/Hia?!ltLT3til$tbS («X.ff, Kadat^, Sequences o 
f Proteins of Immunological Interests 1^418^ U.S. Department of Health 
and Human Services, National Institutes of Health (1987) £r#M) „ ftM? 

dr«) as&5„ bfcjiSo-c, #H*»-e4fcffl;**i,5#3\ rcDRj asm 

IX 30»H|CDRffl^T, tfc(J30»LlCDR(Dir (SfcttMSftfo 
[0 0 3 4] 

mmmfr&m^fcte^umjjtt&^i-Z] ^zmix mx-ix Fab g 

a*«3taSEI-d3^TFa b Gl-l©«E?lti:ot3-K$ll5CDR 
t>/^*ibf\ ^SatS6t*SVTF a b GA-16DCDRI4, llFab G 

*yb] IX *<Dy?y*vh1fi&tt&ftftbm\Z6iMtfttjffi8£V/* 

[0 0 3 5] 

mum ix 1 1 1 007 5 y^ic iotiit^fcT $ / bme?!I-c 



/si i of@*«) ©«ft*fcf±i¥e«'cS)5ri:«s-c*, 

[0 0 3 6] 

sfifm, *fc, xtsKte^xnt lt£ct%j;v\ ratsaie^^sfc 

*3W5Bfc£-e&5o *»*»5SEJi*fcrttMI|iH\ Ksa- K»|ffifcflBi-5*s 
£tfc<Tt>J:v\ 

[0 0 3 7] 

, Mx.fi, BIAcore (Pharmacia) v-Xx Air&^T&ffi £ ^5 

i5&#Wii, *fc(4E^ift*3V^T*fflr'feor, t bfciaWfcr^oS-S- 

[0 0 3 8] 

II. 3yt*tFyr/^B-=y^ 

Jfi;ff«)fpftlaJ:Ua)llt^©M8»*ffltiafFL.-Ctfc (G. Kohleria iW. Mils 
tein, Nature, 256: 495-497 (1975)) „ Ztltb<Dt£i>*-?i>, M^!) K— =?j*H 
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[0 0 3 9] 

a^hf-^hyr/V^n— ^^-^H:, — jRftfcl, PCT&IIWO9 0/1 4 4 

, #11, sft^i^fiiLy ^^sr^i-s. -fy-t-fPt-Rsv 

[0 0 4 0] 

iJ^oiv^tttt, *°y i?**ikj£ (pcr) ±tz.\mm<D 
asi«jis«*s^-f 5 - 1 s„ 

[0 0 4 1] 

^ofc^^Jte^e^iJ, :ot&, «*©H*JitJtLSi{WB©Br»R**=» 

,1^ p ^ }ci- 5 tz $><Dm* d n a-<^ 9 -mmm s ax-c 

1^5 (M*.«, PCT<kPJffiW0 9 0/1 4 4 3 OmiJg ; Scott*5 it^Smith, Sc 
ience 249:386-406 (1990); tfcti*i^?Fl5 2 2 3 40 9t#i) „ aye' 



PIH K TfB-T 2. i 5 ft ^ t° h - 7"** V = >• ^ £ ± o T * 9 V - yt^ 

^6^fmAbl:fIt5. L^Lfttf^ mAb©Fab77^ 
[0 0 4 2] 

iii. 

RSV©FSfiStK:iRlWbnfcfU»^fimAbK*fi-5s cFv, 
Fab*fc!4F (ib') 2 77^yF©ttffl?rIBt5 t :flf>077^ 

^ b ttSHS: Lt> R s v -jSfefrttffi^tcm- 5^ v • t^t-cftlte i utft* 

^tittt, »ft bst^^t Lx&mmmiz&^xmm&tiZo & c f v 

77^>"H4, L-y V* H*fcttH-y >7J LgB(R]©V^n^i-*J 

IvCl&l 27578©y >*-tJ;oTigig$tlfcLdoj;tfHil^ffi«^* 
■TSo Fab77^>Ht £L«tfcH*t©TS/*S&#«r&#L ; F (a 
b' ) a^^V Mittinfftfti^K?-* FOaotg^^fc2o©F 
a b77^ hKior^Snfc^^^^h-CfcS. RSV^;?n- 
i-/mmt, 3 y ft h 1) 7^7 r-^7 Y 77 'J -A^f 5 i t ©t't 5 s c 
F v £/c!4F a b77^ V h «#t^l»£ti(ft-f -5 ($|x.Si\ Winter 6, Ann. R 
ev. Immunol., 12: 433-455 (1994) * fc&iBarbas Proc. Nat' 1. Acad. Sci. 
(USA) 89, 10164-10168 (1992)#j$, Eh b t> - tVtC i *) , ffijMl^ir £ >9 

[0 0 4 3] 

IV. iWroSt-RSVtn:ft:T5/il*sJ:0 { y^w^K^O 

Fab G 1 - 1 Sfc}4*KrW#^fB*roffiC0SifrfL K^HK#<aJW!Oig-g- 

wattn: £ o r#@#i7 tixsa* <o&&tK#<Disttt*s£xmmz*% utm. 
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[0 0 4 4] 

-MirbT, r©J;5i-*^(4> RSVthFab G /L — 1 Afijfeco 
L«d3j;tKi5I«H«iaM*3j;0?^tL^P>6*cDia?iJSr#tt-t- So Fab GX- 
1 ACDHiJT^'BW*. 0 4, 8 A- 8 FdSiOfI 0 A- 1 0 B (|BM#-8"3- 
4, 1 3doit/l 5) (C^^tiSo 
[0 0 4 5] 

[0 0 4 6] 

f - FISM* 1t ti C D R £ a - K LTV^^^cD^ft^SBMSfcii* ©7y^ 

5 fc » KfiEffli" 5 i fc «s -C 1 5 . 
[0 0 4 7] 

ICDR-xyn-fV >-^ia?lJ(CfI*^^ia?lJ*fci4CDR-^>3-rV y 
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ItioTl 333 J: (B#J#*2*J.fc'CM) l^$tbS®ir^CT5yKE 
?B*3-K-e*5^r©««E?!l*fi'&i-5. 06doJ;^7 (E#|##5-12 
) f±, a»*>5B?J©li^*aHft-r5 0 *»Wl!:^Sii5fl!i©#M«DNAB5J 
(4, 7. YD y-^y h&W:/y i V#:#T (T. Maniatisfj, Molec 

ular Cloning (A Laboratory Manual, Cold Spring Harbor Laboratory (1982), 
pages 387-389#f$) X'G 1 - 1 £r K LTV^S D N ABB^I (#|x.if. H 
3, 4, 8A-8F-11 (BB?lJ#-8- 1 - 4 , 13-16) CDBS^lJ) IW/D 

>- h &w ^ y -tf — > 3 vAttrofliH:, 4xssc, 6 5 tr-/^ :/ y 
W^> 3 yu frT?, o. lxssc, 6 5 0 c-eie#f H m#-1-?>o B'Jft-e 
m^w* b y >- h fcw y y 3 v^m> 5 0 %*;vat 

5K, 4xSSC>r42t;tfe5„ L < Si, i ftfeiZW ^ 5 X-fS D 
[0 0 4 8] 

sf^fcM^D^Dy^-f^^wit t hit. mm 

r^t/^-M^p^'J y^- Ft-t>WA^5, Rsva ffii< 
F*=-Kt5CDR-xy 3 -fVy«^ s cFv«*©JMBt*& 
[0 0 4 9] 

-ArtT?4fcrty ^*-E?!lo#a!KJ:oTiB^-r«9Jo*SIE^o^» xfca- 
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[0 0 5 0] 

^s^n^y h *fc, y is**- h-r-tmm^z. <o 

\m^mm®ststibz> e nuw %&^-r s _kia©a 7 » * 9 -n t m 

[0 0 5 1] 

. WxJi\ Fab Gl-lH«Sfl?iJS*»^7'-t-/Ha?iJtoj;(^CDR^*1-5 
ffJ^ffit b#t*f4, df^W^ (Campath) V -^-EW©i 5 *BU© v'^/V 
IB^JT*^$^fc^©v'^/V-<7 ,, ^KSrWbTV^T 1 bj;V^ (Page, M.J. Bi 
oTechnology 9:64-68 (1991)) „ 

«*«jfcaaEK;tt, *5MBfc S2©t hSMfe5»e>a*©*£Hffi# 

CH.i-CH.aiCH-g-LfcFa b G X - 1 ©JfiJRWJW4*#1 - a'5r*H*i 
[0 0 5 2] 
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4fc«:-t©V^il^©^ftbfc75^^h, Fab*fcJlF 
(ab' ) 2 77^yf, H«2lrft\ 4fc«V^-ftb^»^©*/Mamx.7 7 
flail*. F v£fc{41*«tn* (SCA) SfcftMSUfcFt-F 

ab ga-1 tmt-^m^^-r^-rm^^^AyX'^x-bxw ^ 

[0 0 5 3] 

?±-79-ifLft&X<o$i&yv7V>' (Ig) ^F^Wdoi^^ll^Sit® 

y K u^-Mz. a t) 6 r 9 -fe -f 5 - m a b l *j .t at / 4 fc f± h K ^ w >ms. 

h , 1--tftffimi£&®&\S. £«*H- 5 fc ft K , 4 fc «j ftftg Mtt * 
*5fcft^-f^Sti5 5o 

[0 0 5 4] 

i8>i6»61ftfP*nfcft:#tt, RSV mAb (IBftWi^^ffiSixT^Tti 
OBTaEH*sitJ«/*fcH:L«(©lo (4fc(4p*) *><5V|±TBT?IHIJ££ft 

Rfftt, ffotfe-e*^ tn&tt, m*l<(4, Rsviiroist 

[0 0 5 5] 
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tt0U«O T^-fc^-ffiflstt, K A BAT R 

(SfeMf) f*— Los Alamosf-M-^WSwi s 
s Proteinf-M-^H, K^-feWfccO;* ? K*5it*7 5 / 

ftSfc bStetiu K-^CDR*ifAi-5fc»©H«=T:aMS«S8j;tJt/*fcB:H 

[0 0 5 6] 

H£ L < SI, &«#»**i£*i i t>^W*£r t h ^ n ;/ V > 7 y * is X 
Wyf« Wfcfcf, I gG (4»5*>f-7''^-r7 B l) , I gM, I g A 33 it* I 

(A.R. Duncan fj. Nature, 332:563-564 (1988); A. R. Duncan*5 £ t*G. W 
inter, Nature, 332:738-740 (1988); M. L. Alegre^ J. Immunol. 148: 3461- 
3468 (1992); M. -H. Taob, J. Exp. Med. 178:661-667 (1993) ;3oit*V. Xu£> 
, J. Biol. Chem., 269:3469-2374 (1994)) ; ^ !) 77 V-X$MiL (J. K. 
Kimfe, Eur. J. Immunol., 24: 542-548 (1994)) ; «3M)^at4£r«4> 5 
(S. Angalfc, Mol. Immunol. 30: 105-108 (1993)) r £ ^fB* £ *Wt 0 
I gM<Dmn±Jf* ^hOfWP4fcttft©««aEa (R.I.F. Smith&itfS.L. M 
orrison, Biotechnology 12: 683-688 (1994); R. I.F. Smiths, J. Immunol., 
154: 2226-2236 (1995)) fcSVMSI g AcDJlSlHr ^ V b<Dtfm (LKarivb, 
J. Immunol., 157: 29-38 (1996)) }C iSgifrW^-y d'v- ffctf>«fc 5 ftffi<£>tff& 
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[0 0 5 7] 

Lfc^ot, £J*L<ii, ^fcfc bgtftcifctt-tCD^^^^h 

[0 0 5 8] 

, *fctt«^^fe^LiSttft-r5tg^T'fo5 Angalfb, Mol. Immunol. 

, 30: 105-108 (1993); Xut, J. Biol. Chem. 269: 3469-3474 (1994) ;3o£tflf 
inters, EP 307, 434-B#j$) „ 

[0 0 5 9] 

**Ho#6>ns*r5»it hft&t*, «*.tf, cos, ch 

JWJ:i«ia»J:V/*fctt*^Jia*»b«^t#JW-Ct5«fflWiiE«*E5ll 
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[0 0 6 0] 

SW^fcteMSfi, MWMfiaot, f&-*5«fcut!S-©'<**-i 
Wb7yx7i^nt (SfcWIfiW-^^-fhyyxy!^ hit 

^-S/3^&&-£-t-5Si;#:0>£j£H:, @fflg£*lfe£T -yi?^ (EL ISA) Sfc 
ll7-WAy7y^ (RIA) «£5ftiS^ftT-yi?^J;oT«liWfc 

[0 0 6 1 ] 

#3&BH i IftMSW {r jsv ^ ffl v ^ * n - r= >- ^ 

„ 09*. tf, TOftj^pUC^JJ-Xro^n-^v^^^-^ffiv^tbSo ffiffl 
£tl& 1 ^-lipUC 1 9 -efe 0 . Amersham (Buckinghamshire, United 

Kingdom) SfciiPharmacia (Uppsala, Sweden) (O X. o ^Wia^t^bi^M^fl 

[0 0 6 2] 



jb«p k*s »t * h*d n ab?o©««*s ±i«sm*»*i-5aiR $ ftfcwaseai ( 

fr*fci±^$ttfc^S^n^D ^a-^ K-TS-hiawDNA 

mmz^m-tz, tsb\c BPje©«fpicM4bv^MifiaiHiar©jfAt 

[0 0 6 3] 

(dhfr) ©»a**H1-3©K:*34»e*li:j;oTlWtt 
tf<b^5 5o tero»4U^^^-E?!Hi, i?^*/^^ (bgh) ts£V 

^-?sfPt?^P^~?~mi (betaglopro) <D J; 5 4# !> rf=Mt 

^5^^^-©^, s^ae^ -7° 

[0 0 6 4] 

^TMftfiiJllUatSfc, WffiWT'feSo L*>Lft*fe, t)ottIi LV^ tic 
, ^--a!) (E. coli) <a**<D3MfcS*<D»lfitt, 9rx—^9^99—n 

KSHt, »*L<(4, CHO, COS, tftii£ftUfi (Wfctf, 3T3) *5it>*#tt 
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hmmtt&ftLXh j;<, Lfc^ot^^t h?v =i^Mt^-y-e^mx 

^©*-ffi}4S^»-CfE^JT'fe5„ $Jx.{4\ SambrookbMolecular Cloning (A L 
aboratory Manual), 2nd edit., Cold Spring Harbor Laboratory (1989) 5r#M 

[0 0 6 5] 

MM&it. *3PJlC«|x. s c F v, F a b*3i^MAbCD^mi-aS^« 
LtfiBtfeS: t^fEIK$tl,5 5 mz-tf, Plueckthun, A., Immuno 
1. Rev., 130, 151-188 (1992)) 0 F a blilf^'y 3->/Wt*f , 

fcv^-ftb©»mx.F a bt, stSig^il*«)fii«F(rov^^^y-^$ix5-es> 

kft-CVS, If— -X^y* (B. subtilis) , xM^MirX (Streptomy 
ces) ©«*©^«U ffiroflH^* if ftffl$tt5S„ 
[0 0 6 6] 

•^7 (Drosophila) & £ 0< W h° FTX? (Lepidoptera) iSitftM /V^ISa^ 
!:WlJ|ilfiJ: l,T5fUfl!W<?*>3 Miller fe. Genetic Engineer 

ing, 8, 277-298, Plenum Press (1986)S8j:W*^|!:3lfflSil5##JCttft#fl8 



fitfHfroSflfrtT?* 9 , #SSBH Uev\, 
[0 0 6 7] 

ML5 5„ t^ftSKtt* *B#fFl?4 8 7 3 3 1 6 ^ftT^S,, 
[0 0 6 8] 

5afeSgL^©5ttt*i<t'Cj«5e*«iiig^*ff«i-t5fcje>tr, «»eli sat? 

[0 0 6 9] 
VII. f&««i/^B&«jffl^ 

**flo*f««Ilc ioT«Nt*n5fftK»*»H:, R S V^o»-&lc J; <9 
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m tmmimfc t x s k * o -cp* $ n 5 r t #-c # 5 „ 

[0 0 7 0] 

FtfciitMtmAb £ W&WJ t Lt-fCfff LT % ± V \ 
[0 0 7 1] 

^-fS*tt»»JR4fctt»}R!6S#*Uv\ ^ftpft^fflftiftli, -ASH;:, g 

£fc}i^©#^x^©^£^£f-efe6 5„ «*©*tefi#*#vvctJ:<, M 
0. 4%-fe-7^>, 0. 3%^5V^«^-CS>5. rtbe>©»«f4» 

S^**a«StSr^L5 5„ /^3E»*^&lt3*^W©ftfr©«ISii 
Sit £fci3y>&< it>ii*%, 1 5 4fctt2oa*%Hif©*:t**t?T?aEfl: 

[0 0 7 2] 

ifolngHttlOOmg, flfctf , ft50ng~fi80mg *fcfi «fc 5 #4 L< 
tt, fi5mg~D7 5mg©*«W©|jMP$tlfcSi#Sr^#-*-5J;5tW»S-Ct 
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-mmrfmimg~m7 5mg/m 1 Soit^JS: L< I±5mg~fi5 Omg/ 

P>d»-C&9, Mx.ii\ "Remington's Pharmaceutical Science", 1 5JS, Mack P 
ublishing Company, Easton, Pennsylvania^&^Ti 9 PlBi-fHtc£:txTV^5 

[0 0 7 3] 

0 k g&fc^O. lmg-»2 Omg<©lS¥*«)*3BW«)gfiK*fcHcSt#: 

&® * W4gtio -cas^ $ nfc as an* m bbbtsu o ss lt t> ± v ^ 

[0 0 7 4] 

^nfwt*^tLT. ^ne>©akaetfi:fl:*EL i sA*sitfiLit, Jhjit*fcf4*&© 

[0 0 7 5] 

* ± ttfi f K *3 1 1 5 * © £ 5 * SS H © S a <D £ 1ft m ? 5 © "C & 
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5, ifmm<Dmmmm-r^h(ot ^xtrnzftz^-ziztnw ^©757 

AffiJl, T. ManiatisP>(_m) *fc{4Sambrook^> (Ji») Sn&V^TfT fc>Hfc t *5 

[0 0 7 6] 

Sttl :G1-1 s cF v-lCD^il 

l#fll (sc) Fv7^^5y-SrSfctK:RSV|ci»arLfcfi«:^t,JI»U 
fE««^fe^Lfc^oT»^;LRSV F®eHtC*fL-CSKLfc (R. H. Jackso 
nPj, Protein Engineering, A Practical Approach, A. R. Reeskiiik Oxford Un 
iversity Press, chapter 12, pp. 277-301, 1992; H. R. Hoogeboomfj, Nucl. A 
cidRes., 19: 4133-4137 (1991); J. D. Marksb, J. Mol. Biol., 222: 581-59 

7 (i99D) „ tfiifx.a, v y;m*mu&i 5nBiz&ML±m&ffl&frb 

*lLfc„ 1J ^/^^^¥ilLfcRNA^7T-v ! xV^'7'I^-©fcfeCi s cF 

HfiK^-fyi I gG&itfl gM^WCLlC- Kfcit^C-Xcofc*© 
^aHWfc/^-f^-fcfcHcL, m^X\ t-^-777PCRi:ioTscFv 
VH-VLEKNc*SVvCl (^JJi^ — ZV» 3 ( 

EM»»2 1) tJgfeLfc (^^-©BSiHcoVvCJ.D. Marks fcUS) * 

M o 

[0 0 7 7] 

#tofc4oOs cFv W^-hU- (I gG&iUU gM^rttSV-s, 
I gG*3i0I gMSrW"t"5V-^) SrpHENl (H.R. Hoogenboome. (±t§ 

(W*.fi, TG1II) ^(^Ktemtr, #JK1-5 

[0 0 7 8] 
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s cF v-ABl-am^^M^-r hyy-Vy-i^y !J-£:/9*5 Vy-Cf 
7!)-©#*^Ml 3K0 7^-7T"^t'I?fe$t5:ttj;oT|llL 
(R.H. Jackson (_h») ) , rfjx.f-yir JilUa- h Lfc«iFSfi 

St*f-r5 2 7^^K©^^=^^t#bfc 0 Jgl^VKKfcVvC, 2. 5m 
l^iiWtt-^^ (PBS) /2%Ma rva l TM JMt^)KI5/V^ 
iZl&tfS 1 0 1 1 7r-^9 0#M, 5 /* g/m 1 CDFSSKT-^- h LfcW 
tffT^^^^-H (P. Tsui?> N J. Immunol. 157: 772-780 (1996) I^bS 
fc£frl/TV>3) , #CWT\ 10xPBS/O. 0 5% Tween2OT'10i5t 
#"U 10xPBSHt2[lIg©^ffofc 0 g^Lfc7r-^10mM 
MJai^r^^-CSPWU H»lMTris-HCl, pH7. 4 T?tf> 

2 /* g/m 1 -C&9, i»/<y77-#2 0 x P B S fc-^Ufcr. t % 

[0 0 7 9] 

«4HEai£WK.fcoT, 4^ n-y«! 3 o©I*5Hi© 1 o*|f Lfc. 6fi© 
[0 0 8 0] 

i^?jC0 6fic0^n — (titered) V 7 — h y 9 ©31 

^#^^»mx.F®e«*3j;05RSV^«7^if-b^CD^^OV^E 
L I SAKiotWULft. ^-C*SFgeH^©iB^**U, Gl-1 tn?«n 

©^p-Vf*, RSV9-Y-t?-h^©fif^ftHi:^if**fti6»ofc 0 
[0 0 8 1] 

3oO^D-y : Gl-1, Gl-3 (?-f-t?-MS£flH4) , *3J:0Gk- 
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) fi, FSei#»^ft^^D-t;«ia5^}it)0^ffll^j:r; 
^^^J^*»»^5^&©li*lCOV^Se)l-»«#Ft6*vfc. 19 9 2 

¥3fli 9 BK^BSnfcBIMWWe^llllBwog 2/0 4 38 it, #ixt 

1 9 9 3^1 OM 1 4 01^MSttfcH^#fFtiJffi^P®WO9 3/2 0 2 1 0 
^■i-ta*^^fc^fPmAb RSV1 9*3iVB4fl, FM6!C_k»Sije<£>^ t° 
b-y«r»!»-t-So G it -114, iiC£<^#fcJ;oT!SKI&W£ftfco GX-1 

pi»£^ft^ofc (GA-i«»ttov^^$ix5 ; Hi AXXXfl B#H8) „ 

mntoTv^^xc^x (si, swti-3) , 3fl©^o-^-cas-Y>" tr 

bo-e(t>fpflH4Sr^u GA-lftfta^ofc (82, *|20^77) 
s c Fvfca*LTv^4v^JS!H£3!:7r-$> (mi 3K0 7) ttSb 

[0 0 8 2] 

StV^^ltEttfcaSt-Sfc&S-, #tpfPF a b 5-1 6»:7T-^llS^5f|iJ] 
iifilTfcofc (^1, „ Fa b 5-1 6fcitWlMl 3K0 7 

[0 0 8 3] 

[*1] 
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* I 



7 

m 


^-f/VXtfJfP (IC 60 x 10- 7 ) 1 
(aru Sfctt kru/ml) 2 








1 


2 


3 


4 


5 


6 


7 


Gk-1 a 


1,600 




<300 










b 








<10 


<7 






GX-1 a 




80 


<300 










b 








8.1 


11 






c 














120 


GA.-3 a 




900 


<300 


180 








b 










<7 


10 




c 














730 


M13K07a 






>10 5 


>10 5 




>5,000 




b 














>10 4 


Fab 5-19a 








>10 5 


40 


180 




b 














3.5 



m : 

1 M.J. Cannon, J. Virol. Meth. , 16 : 293-301 CiSTj't'f, 1 0 O^^tf 1 

2 a ru=T^/y >-BttWi, 7r-^5 K^*Dlft^0>aiJ£m> 

(M 1 3 K 0 7 *j-J$©#S-CD^) 
[0 0 8 4] 
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m-tKD (2) B4W.#K£&m&<DZ<omm}mm3szxf ( 

[0 0 8 5] 

HJjE^I 2 : G X - 1 s cFV©mAb/^v ! 3yA'N0i| 
G I - 1 cDVHdo £t/VLflt*»DNA:Jo < £U^- K£tLSS6fr@H?iJ£r#* 
, 0 3 (ffi^iJ#^l*5j;t?2) is XXI 4 (E?IJ#^3*5j;tK4) SC^i" 0 *?L» 
»iair*5i? 53SSro#3\ G 1 — 1 5 KS*«JH«-5T3E««33 XV L& 
^mm^Wm<D%m^4 h^^D^;w^*-?- (CMV) /p* 
— # — ioTftiW^tiS^y^S; FpCDN (Nambi, A. Mol. Cell. Bioc 
hem., 131: 75-86 (1994)) (Dfl^ f*^ K ? n -Vft Lfc„ ^7^5KpCD- 
HC6 8B!4, ^*HiS£3§^5fc*R:fflV^tk 7°7^5 KpCN-HuL 

[0 0 8 6] 

1 S*©L§tfc£tmgn*£«#£* n-^^-rsfcifcirffiv^ftS PCR7" 

7°^ Kv'^/HB^JH. ^W^LgW^SSSfiSftS (M. J. Paget, Biotechn 
ology 9: 64-68 (1991)) „ Bpg1S$tf)T 5 / <t tK#|i^-*jg4 ©/eft© 
7"y-r-7 — ^Ml/^T, Gl-lfflHl*Gl-17r-v/5 KDNA^&PCR 
WSLfc„ #6)HfcPCR75^yhSrXhoI (T 5 Z**^^^^-!- i 

tRI"***-, F4HCVflCXho I/B s t E I IfflSffifc-C^ta 

[0 0 8 7] 

^^d-=>^(4, G 1 - 1 CDWX^^'JcoSi- R S V H0U9 4-F4 
©^SijI* (t b'^-?}) K—^kSmithKline Beecham-C ? n-yft^Jlfc) 
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iitciilSLfco SH)^ n-y^x h o I MOT s p 1 2 o I -fgliu p 
CD-HC 6 8 B<P(C:}ott5I^C«(cSALfc„ Xh o I SB&fiP C R:/?^ 
^-K±oTT5/*(Hfc:*AiS;h/, p CD-HC 6 8 B ^(-IrI CgP^T'^ n- 

s P 1 2 o lum^mx-hv , c IJ _ 1 Y^4xr>mm^n^m<^^ 

±miL-?h<0, PCD-HC6 SB^id^D^T^o-^fkLfc^, c„_ 

iOa^cogBM^^t h i g G 1 (Dc I1 _ 3 m^t-m^y^~^mch6 0 # 
hthtmmm. gx-ia P cci (eisa-sf (bb^j#^i3) ) \oo^x, 
+t y - ^-ot <*iffl7 5 y iBE vq l l e imm^n) r*h<o 

, i^lr, ilLEttXh o I ^p-^y^MSw^ u^FSa^iJirioT^ 
[0 0 8 8] 

«\mmm<D r 5 y 3fcjB*i J; 4 <ofc y ^ v^r, g x 

-lCLl^Gl-Ur-v'^ KDNAz5^PCRJf|iSLfc 0 # ^^LfcPCR 

tfAvrll (#»^-«5g4tfc(t5^^) -C^lfrU Sac I/Avr I 
iStfiXM 3- 1 p c ncpty D-yftLfc 0 I^^D-->-^"i±, GX-ICObT 
^ffi«^7U-Art-CBlJ©feT:-RSV7A^L«4 3 (P. Tsui?>, J. Immunol. 
, 157: 772-780 (1996)) (t hMi^ib MLfcRN A^t> 

n^tf-f hV T/^y-ffy D-^^SQiithKline BeechamTy n->-ft^ fife) _h 
fciMgLfc. PCR^v-tiotT? /**trs a c IflSffiSrWAU R 
CgBftTM 3 p cnfl^c-yftlfc^ 71/-A^T^^^!)-/- 
ia?[J^$fc}~feg-t-5o Wc^ot, )*»L«cog?D<7)2o»T$y«^||ij^^ti 
5o W&*lfc*38«!l, Gl-lApcn (B9A-9E 1 4 ) ) irfc 

vn\ y-^-roitaroftloro 2 o<or $ /llB:EL-e*> 9, «Iel 

5 KG 1-1 Ap c diSWGl- lApcn©?^ Virf F8?j!l££- 
B18A-8F (E?lJ#^13) MOT A- 9 E (ffi?IJ#-^14) t^i" 0 
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- 1 AS:4lLfe„ 
[0 0 8 9] 

»I3 : MlLfcGX-lHfcitfLfjC^n-^y^ 

l*lFv (scFv) 7t-?y hft*OG 1 - 1 Hi©^««®if 7 

fed, PCR77^-7-#pCDtpl^P-HtWcGl-lHi©75yfS 

-^-5y»i:J:otiAJiit MWj: P c RWm*Wmm. Eco 
R I SSitTB s p 1 2 0 I -C^tL, Gl-lApc d ^ ^— CSSftT* 
^D-yftLTGl-l Bp c d^fNJcLfc, 
[0 0 9 0] 

StWftflNI&ftSrtMftllLt, Hi©7^»5EVQLLE (IBM#-^ 
17) i^EVQLVE (ie»^l 8) C«I * frfc r t fcBEB Lfc (B6# 
M) o «E£^fcH§L Gl-lB»^-xV^^**®^^^^^KIB?iJ^0 
1 0 A- 1 0 B fcjjrf (IH?iJ#^ 15). 

s c F v7j 7y h^Pj^fi^^— F--©Gi-l L^©"SI^ffittCD ^ 

c-=y^icd8v^, ^-=v^l«if7^ffl;«*IALfc, f¥*ffli- 

14, L^£Dg|0c0 2OCDT? (GlnMtfSer) £t»U 3#g©T 
5/MVal^6Glu-ff^tt, ^nb©*ft**E-J-*fcftJC, P C 

RW-U ^ErftH:, 2-ocD^*L/tT5 7g? (G 1 ndoitKS e r ) £7eCD*§FJt1- 
*#, !3ffl7?;MVa lKRLft. WEtt, WE^-Y^-* ±tWt-W5 

ia?y k r =-A^t 5 4 ^ 5 p c r /<- 9 y ^a»ic ± o -c^a 

£ftfc 0 ftfcttfcPCRSfcSrfMISlMK E c o R I fiiVAv r I I "C^LL 
, Gl-1 Ap c n^^^-^^I^CgC^-C^n-v-fbLT, Gl-lBpcn 



[0 0 9 1] 

mnrntmrn^mm^Lr, liot;/^ — elhqsvl c 

i-^-f (BBM#-§"1 6) „ i^?-Gl-lB pcn^rGX-lBpcdt- 

iBf^fflvt:, cosjttJi&ftit/CHOilwfi^icsav^TStfrGA-i B^aifc 

[0 0 9 2] 

: BflL»)*Matio(t5Gl- 1 mABCii 

mmmm.m<Dtz&K^ ^-^y»mAb« ga-ia h*?* 

U«LjK, GX-1B H*5i;I>*L^?rCOS«^lCt5^-CS*I^^Current Pro 
tocols in Molecular Biology, eds F.N. Ausubel£>, 1988, John Wiley &; Sons 
, vol. 1, section 9. ltfaftroj; 5i-^S"tirfc 0 h7^7i^i/3y«l 
Pill, JS 1 *lim±&*^j6L»^F'a-±gJ* (SmithKline Beecham) Ztl 
4:390 Lfc„ MCA^iiSi, ITS™ Premix, 4> 

Yyl/^y^.3>, •fcV—p&W&tfo (Collaborative Research, Bedf 
ord, MA) *3itflmg/m 1 ? VjfoifT;K/5 V (BSA) »LfcDME 

[0 0 9 3] 

mAbii, 3 H*s.fctf5 R%<r>fflk&m*bWQfot£zfu<r4-yATy>t=-7- 

^-^PYh^77^f-S (#lxJf, Protocols in Molecular Biology l^lBife^ 
ftTVS) idioT, #lx.{i, P r o s e p A77^^7^-ft| (Bioproces 
sing Ltd., UK) ^fflt^-CHi^tUto 

<fc ^T^icDGl- IB mAB (100-200mg) *£.mtZ>1tm^ -< 
**-*#«<DCHO*ffl*tpK:WALfc. «Wi^E«§^fcJ: 
5(-d h f r _ CHOMa^ffl^-CH«<7)|S*^#e>tl5-efc55 (P. Hensley 
£>, J. Biol. Chem. , 269: 23949-23958 (1994)) , ffi^jil-i'^.tt, i30Mg 
C>1&mi-7yx% KDNA (H«*5 < fctfL*K**-©A*fcttB-fes' h©#l 
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5 n g) £1 x 1 0 7 m^i,c^u^ hPUJfW— bLfc, ttfiSrSWtr, 96^ 
«|fttt?:n/V£3fc©igflfi£EL I SA7yfe-f*fflV^Tt 

-fyA77^=f^-^PvF^77^- C/nx-f VAt7rn-^, Pharma 
cia) , #tV^T\ f-l'X#i^Pvh^77^- (Superdex 200, Pharmacia) £r 

[0 0 9 4] 

mm\sit&#<om&33£xmm?ii?im&EL i sa^j;otsij^i-5„ 

Ki-5o ^•f^^ro^agtfrfco^T^SSnSir^fJ, SDS-PAGElc 
±ot, ft#ftS6jf£ilfe(i, #«tc##TT^1 5 Ok dKHHttU 50*5 

ft;fcgL#:©#a\ sds-pagecj: 3*j»rfc i5t«at±>9o%-eJb!), 

[0 0 9 5] 

: GA-1 mAB0»x.FI6f-ffl^ 
GX- lmAB«|imx.F®eK-»e-a-i±, gp«)4lffiEL I SAi^^ 
TMSSftfco PBS pH7. Of-C«rtRLfcSiJSSrJj«!>^f u^AJS^^n 
7"!/— h- (Dynatech, Immunolon II) ±t 1 8 BtPflMl 1 i^fco #CV^7:\ ^m/V 
£Bfc§IU 1 %Tw e e n 2 0 *Mt5 PBS "PtiSitS 0. 5%|»*f^ 
y (BC) (PBS/0. 0 5%BC) t?2B|ffi7*D ? ^Lf;„ ftft (5 0/t 1 
/{fi/P) £0. 0 2 5%Tween20?rMt5PBS/0. 5%BC^1C 

h £ 0 . 05%Tween20 Sr^^TfS PBS "eTitertek 3 205^D 
7V- h^«£ffl^T3[Elgfc#-U ftV^-C, 1 : 5 0 0 0 ftft Lfc H R P -« 
Ift/Pf^yA/G (5 0 m 1) Sr«JPLfc. 3[H»iL TMBlueSl 
(TSI,#TM102) fcflPx., 7 p U"b5r$b(-l 5^y^^Hfc, 1 
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N H 2 S0 4 <DmMc£-oXg.l&$:±lb, Biotek ELISAD -^-£ffl^T®3fc 
Slr4 5 0 nmt'IElLf;. 
[0 0 9 6] 

GX - 1 m A B ©ISSfi^i f F-^Srl-^E L I S Ai^r-ct^Lfc, G 
A- ImABJi, HMfflRSMUl 9^fc(lB4, 2 oO^ft^mA b ( 
Tempest^, Biotech., 9: 266-271 (1991); Kennedy?), J. Gen. Virol., 69: 3 
023-3032 (1988)) F S SUSS? ^MCtUx.fc 0 Abriza?>, J. Gen. 

Virol., 73: 2225-2234 (1992) fcfc^T«liul-fe«£:ft:/ci 5 mA b R S 
MU 1 9*5j;^B4{CJ;oTEI»$^5^t°h-^*i4S^i^<BiJfiT'&5 

0%©^lr#t5J; 5 Kl^&ft^tlfcc, ft©mAB©#itTt*fflGl-l m 
ABWiB^ii, HRP&SMsirdfgi-t h I gGSrffl^TftWS^fco RJ&HLh 

[0 0 9 7] 

Gl-lmABtt, ELISACiotftiiF (rF) gfiff'MOaS^fcJIg 
-g-ZWbMZLtc (m A B Bttt5EC 50 = 2. 6ng/ml) 0 Gl- 
lmABOrFI&f-C^ft fe!SlgJ3^^&Fg6«T 5 /It^gEM 
0COT57K2 6 8, 2 7 2*5^2 7 5ffc5mAb B4ClioTPl 
#$^fc 0 GX-1 mABWr F®SK^»IS-a-i±, BE?lJ#-S§-2 0 <DFS&S 
T5;i4 2 9^fetIClgiSit^lI^-efe5mAb RSMU 1 9 iiioTH.*;* 
ft&^ofc, ^HbO^mit, Fg&« m$m^2 0) ©7?/t2 5 5-2 
7 5 (DmmctotfZmmftG X - l mABiBBfcl^lT&T-fca r t 5r^i- 0 
[0 0 9 8] 

6 : G X - 1 mAB^y-t h n|t^— |31*Stt 
Gi-lmABro^^«IM«4iWJfiiB^*ia»i-«IB*tt, -f f • tfbp-C 

<DMA^7 -y±4 (Beelerk, J. Virol., 63: 2941-2950(1989)) <Dfet!t*m 
^X®&£tl1t a faTy-t'tKii^Xs 50ml©RS Longil^-f/^ 

(10-100 TC I D 5 Q /^^;V (American Type Culture Collection AT 
CC VR-26) ) £2%^->Jj&J£lfo.flf (FCS) ZSH-tZKi'P&mmM (MEM) 
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tpirfc^T, 37°C N 5%CO 2 t*4ffl0. 1ml VEROtMJS (5x10 
3 /f>^/V) (ATCC CCL-81) t^-a-Lfc, #C^T\ mAB»}gMW& 2fMrf? 
R (4*) (5 0m 1) ^^^/V^ii^»^#-r5^^/Vi^Px.fc„ *HR«F 

[0 0 9 9] 

i#^£ 3 7 0 CT5%C0 2 ^{CljoV^T6 BIH'y^-FU *Otf, 

9^/v^*fflg9i/vtfj©i(flajga^6<]Sb* (cpe) tt>9o%Tfcot 
^s^tt&*roil«8s»tffcH:, el i sACiotiBSiifc. i§Jft^«*fe^ 

£>K3IU 5 0/zlcoo. 6%H 2 0 2 5r#WtS9 0%^ ^/-/i^-eB^bfc 
„ 1 0#«, HS*Sr®§IU TV- h£-BfcJS?£L/c 0 1 ji g/m 1 rotW 
yftRSCHB4 (?">B 4mAbfflt H F clffr (SmithKline Beecham) ) 
, #CV^\ 1 : 1 0 0 0 0*RLfcHRP-fi»ft^ M^hTtfi^ (Boehri 
nger-Mannheim) SrfflV^ ^ ;W*t£fftK £H£ Lfc^W^&^Tt&tij L 
fc 0 TMBlue|;ffiV^S(t»U lNH 2 S0 4 0SJll|;j;otJti!) 
fc 0 4 5 0 nm©K3fe«S:Sl3tLfc (O. D. 4 50 ) 0 
[0 10 0] 

m^-mmM-±, t/-f^Mmtit-<x el i sa^-tmc^xs o% 

«^«r§l^jBrLfcttft«* (ED so ) tLT^»#^tifc„ 

^StiSEL i SAfcfc^TfftSSnfciMlfca^T, o. d. 45D i- 

*3i+35 0%i*/>i4^-r^^^tft*3(t5> 9 0%tt'>irtl^L^ o 5 0%.ft© 

GI-lmABIt AIRS L o n gli^^/VXtf fS^/H V • t" 
boBll-&-ia*flfttSrWfeA^Lfc (mAB BfflED 60 ii 0. 51+0. 
38m g/m 1) o SHV- tf hPRt-g— iaSFTyfe-1'tS3^-C, Gl-lmA 
B Bfi, JtiRTyfe^tiStj-St hftmAB RSHZ19 (0. 4-3. Oji 
g/ml<0ED 5O ) (Wydek, Pediatr. Res., 38(4) : 543-550) «fc t) ife&Xh 
o/c 0 

[0101] 
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H*M7:G1-1 mAB B (04 V • fcfsffflHt : B a 1 b / c ~? VX^f/U 

t FRS VOA21M© 1 0 5 PFU©fE«©2 4 BfKHfr (W) Sfc 
ii4Hm ©V^tl^t, 0. 0 6mg/k g~5mg/k gfflOGl 

-1 mAB BSrBa 1 h/c^V* (5/11) tlE«iLfc 0 

WW*fci4fe*W(->l. 2 5mg/kg Gl-1 mAB 
B^BSW^Srffofc-r^^roJttl^V^ttWS^ji^ofc,, TISco^ I I Sr 
tlffl^to tiftW/^©?y77^ (2-3 1og 1D ) fcSfc, 0. 
3 1mg/kg G X — 1 mAB Bft^ R»*fcttf&K««!:gH-fcl(l»K*SV^-C 

[0 10 2] 

[*2] 



SI I : B a 1 b/c-r«?^^*3(j-5Gi- 1 mAB B £ OT&St 

^4 B^4^^m aogi 0 /g wo 

G A - 1 mAB B 5 <1.7 <1.7 

1.25 <1.7 <1.7 

0.31 1.8 ± 0.3 2.9 ± 0.4 

0.06 4.3 ± 0.7 4.5 ± 0.3 



[0 10 3] 

gx-i mABi*, A»J:rfBS!©w*©IBi6v^ttH(03?«RsvJMH*K: 
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Testis tttft-rso Jita»^T»8iffi5:mf4, w*k^±!9*bj»#© 
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SEQUENCE LISTING 



1) GENERAL INFORMATION: 

(i) APPLICANT: SmithKline Beechara, PLC 

(ii) TITLE OF INVENTION : Human Monoclonal Antibody 

(iii) NUMBER OF SEQUENCES: 21 

(ivj CORRESPONDENCE ADDRESS: 

;a: ADDRESSES: S:r.ithKZir.e i-eechewi Corporation 

iB> STREET: 709 Swedeland Road 

(C) CITY: King of Prussia 

{D> STATE: PA 

t E) COUNTRY : USA 

(F) ZIP : 19406-2799 

(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER : IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS -DOS 

{ D) SOFTWARE: Patentln Release #1.0, Version #1.30 

(vi) CURRENT APPLICATION DATA : 

(A) APPLICATION NUMBER : GB 

(B) PILING DATE: 

(C) CLASSIFICATION: 

(viii) ATTORNEY / AGENT INFORMATION: 

(A) NAME: King, William T. 

(B) REGISTRATION NUMBER: 3 0,354 

(C) REFERENCE / DOCKET NUMBER: # 

(ix! TELECOMMUNICATION INFORMATION: 
{A! TELEPHONE: 610-270-4800 
{ B } TELEFAX: 610-270-4026 



(2) INFORMATION I 



SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 336 base pairs 
iB j TYPE : nucleic acid 
:■:< sv:.r.A\i)F.TiNL.-;s: d.ubio 



MOLECULE TYPE: ( 



(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 1. .33 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 



AAG GTC ACC ATC TCC TGC ACT GGG AGC AGC TCC AAC CTC GGG GCA GGT 
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Lys Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn Leu Gly Ala Gly 

20 25 30 

TAT GAT GTT CAC TGG TAC CGG CAA CTT CCA GGG ACA GCC CCC AAA CTC 

Tyr Asd Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lys Leu 

35 40 45 

CTC ATC TAT GAT AAC AAC AAT CGG CCC TCA GGG GTC CCT GAC CGA TTC 

Leu He Tyr Asp Asn Asn Asn Arg Pro Ser Gly Val Pro Asp Arg Phe 



CAG GCT GAG GAT GAG 3CT GAT TAT TAG ZC-C CAG TCC TAT GAC AGC AGC 
Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 



(2) INFORMATION FOB SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 112 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

<xi) SEQUENCE DESCRIPTION : SEQ ID NO: 2: 

Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Ala Ala Pro Gly Gin 
15 10 15 

Lys Val Thr lie Ser Cys Thr Gly Ser Ser Ser Asn Leu Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lys Leu 
35 40 45 

Leu He Tyr Asp Asn Asn Asn Arg Pro Ser Gly Val Pro Asp Arg Phe 
50 55 60 

Ser Gly Ser Lvs Ser Glv Pro Ser Ala Ser Leu Ala lie Ser Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 
85 90 95 

Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu Gly 
100 105 110 

(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 357 base pairs 

(B) TYPE : nucleic acid 
(CI STRA"DF,rjNE3S-. double 
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{D> TOPOLOGY: unknown 
MOLECULE TYPE: cDNA 



FEATURE : 

(A) NAME/KEY: CDS 

(B) LOCATION : 1. .3 



SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 119 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

1> J- 1 b ^ DESCRIPTION: SEw. IV) SO : 4 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 IS 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu Ser Gly Tyr 
20 25 30 

Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Val 
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35 40 45 

Ser Ser lie Thr Gly Met Ser Asn Tyr lie His Tyr Ser A=d Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Met Asn Ser Leu Tyr 
55 70 75 80 

Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val Tyr Tyr Cys 
85 90 95 

Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp Giy Gin Glv 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 119 amino acids 

(B) TYPE: ammo acid 
(C! STRANDEDNESS: 
(D! TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 
15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu Ser Gly Tvr 
20 25 30 

Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Glv Leu Glu Trp Val 
35 40 45 

Ser Ser lie Thr Gly Met Ser Asn Tyr lie His Tyr Ser Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Met Asn Ser Leu Tvr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Glv Val Tyr Tyr Cys 
85 90 95 

Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp Gly Gin Glv 
100 105 110 

Thr Leu Val Thr Val Ser Ser 
115 

(2! INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERI STICS : 

(A) LENGTH: 98 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY ; linear 
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(ii) MOLECULE TYPE: protein 



(Xi) SEQUENCE DESCRIPTION: SEQ ID HO : 6 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly 

15 10 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr 

20 25 30 

Glu Met Asn Trp Val Arg Gin Ala Pro Glv Lys Gly Leu Glu Trp Val 
35 40 45 

Ser Tyr lie Ser Ser Ser Gly Ser Thr lie Tyr Tvr Ala Asp Ser Val 
50 55 60 

Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg 



INFORMATION FOR SEQ ID NO:?: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 amino acids 
<B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7: 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Glv 
15 10 15 

Val His Ser Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 

20 25 30 



Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu 
35 40 45 

Ser Gly Tyr Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Val Ser Ser lie Thr Gly Met Ser Asn Tvr lie His Tyr Ser 
65 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Met Asn 

85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val 
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100 105 110 

Tyr Tyr Cys Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp 
115 120 125 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
130 135 

(2) INFORMATION FOR SEQ ID NO ; 8 : 

ii) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 138 amino acids 
(3) TYPE: amino acid 

(C) STRANBEDNESS : 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr Ala Thr Gly 

15 10 15 

Val His Ser Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin 
20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Val Ser Leu 
35 40 45 

Ser Gly Tyr Lys Met Asn Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Val Ser Ser He Thr Gly Met Ser Asn Tyr He His Tyr Ser 
55 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala Met Asn 
85 90 95 

Ser Leu Tyr Leu Gin Met Asn Ser Leu Thr Ala Glu Asp Thr Gly Val 
100 105 110 

Tyr Tyr Cys Ala Thr Gin Pro Gly Glu Leu Ala Pro Phe Asp His Trp 
115 12C 125 

Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
13 0 135 

(2) INFORMATION FOR SEQ ID MO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 111 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDKESS : 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 
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<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Ala Ala Pro Gly Gin 
15 10 15 

Lys Val Thr lie Ser Oys Thr Gly Ser Ser Ser Asn Leu Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Arg Gin Leu Pro Gly Thr Ala Pro Lvs Leu 
35 40 45 

Leu lie Tyr Asp Asn Asn Asn Arg pro Ser Gly Val Pro Asp Arg Phe 

50 55 SO 

Ser Gly Ser Lys Ser Gly Pro Ser Ala Ser Leu Ala He Ser Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser Ser 
85 90 95 

Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu 
100 105 110 

(2) INFORMATION FOR SEQ ID NO : 1 0 : 

(ij SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 9Q amino acids 

(B) TYPE : amino acid 
(Ci KTSAXWDKES? 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



!xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala Pro Gly Gin 
15 10 15 

Arg Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn He Gly Ala Gly 
20 25 30 

Tyr Asp Val His Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys Leu 
35 40 45 

Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arq Phe 
50 55 60 

Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He Thr Gly Leu 
65 70 75 80 

Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys 
85 90 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

{A) LENGTH: 128 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D) TOPOLOGY ; unknown 
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(ii) MOLECULE TYPE: protein 



(Xii SEQUENCE DESCRIPTION: SEQ ID NO:ll: 

Met Gly Trp Ser Cys lie lie Leu Phe Leu Val Ala Thr Ala Thr Gly 
15 10 15 

Val His Ser Glu Leu Thr Gin Pro Pro Ser Val Ser Glv Ala Pro Gly 

20 25 30 

Gin Arg Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn He Gly Ala 
35 40 45 

Gly Tyr Asp Val His Trp Tyr Gin Gin Leu Pro Gly Thr Ala Pro Lys 

50 55 60 

Leu Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg 
65 70 75 80 

Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He Thr Glv 
85 90 95 

Leu Gin Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Gin Ser Tyr Asp Ser 
100 105 110 

Ser Leu Asn Gly Tvr Val Phe Gly Thr Gly Thr Gin Leu Thr Val Leu 
115 12G 125 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 130 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: unknown 

(iil MOLECULE TYPE : protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr Ala Thr Gly 

15 10 15 

Val His Ser Gin Ser Val Leu Thr Gin Pro Pro Ser Val Ser Gly Ala 

20 25 • 30 

Pro Gly Gin Arg Val Thr He Ser Cys Thr Gly Ser Ser Ser Asn He 
35 40 45 

Gly Ala Gly Tyr Asp Val His Trp Tyr Gin Gin Leu Pro Gly Thr Ala 
50 55 60 

Pro Lys Leu Leu He Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro 
65 70 75 80 
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Asp Arg Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala He 
35 90 95 

Thr Gly Leu Gin Ala Glu Asp Glu Ala Asp Tvr Tyr Cys Gin Ser Tyr 
100 105 110 

Asp Ser Ser Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gin Leu Thr 
115 120 125 

Val Leu 

130 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6231 base pairs 

(B) TYPE: nucleic acid 

("i st.~.^l;ed:]e.-;3: double 

(D) TOPOLOGY: unknown 
(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 

GACGTCGCGG CCGCTCTAGG CCTCCAAAAA AGCCTCCTCA CTACTTCTGG AATAGCTCAG 60 

AGGCCGAGGC GGCCTCGGCC TCTGCATAAA TAAAAAAAAT TAGTCAGCCA TGCATGGGGC 120 

GGAGAATGGG CGGAACTGGG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GGGCGGGACT 180 

ATGGTTGCTG ACTAATTGAG ATGCATGCTT TGCATACTTC TGCCTGCTGG GGAGCCTGGG 240 

GACTTTCCAC ACCTGGTTGC TGACTAATTG AGATGCATGC TTTGCATACT TCTGCCTGCT 300 

GGGGAGCCTG GGGACTTTCC ACACCCTAAC TGACACACAT TCCACAGAAT TAATTCCCGG 360 

GGATCGATCC GTCGACGTAC GACTAGTTAT TAATAGTAAT CAATTACGGG GTCATTAGTT 420 

CATAGCCCAT ATATGGAGTT CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA 430 

CCGCCCAACG ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA 540 

ATAGGGACTT TCCATTGACG TCAATGGGTG GACTATTTAC GGTAAACTGC CCACTTGGCA 600 

GTACATCAAG TGTATCATAT GCCAAGTACG CCCCCTATTG ACGTCAATGA CGGTAAATGG 660 

CCCGCCTGGC ATTATGCCCA GTACATGACC TTATGGGACT TTCCTACTTG GCAGTACATC 72 0 

TACGTATTAG TCATCGCTAT TACCATGGTG ATGCGGTTTT GGCAGTACAT CAATGGGCGT 78 D 

GGATAGCGGT TTGACTCACG GGGATTTCCA AGTCTCCACC CCATTGACGT CAATGGGAGT 840 

TTGTTTTGGC ACCAAAATCA ACGGGACTTT CCAAAATGTC GTAACAACTC CGCCCCATTG 900 

ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TGGGTACGTG 960 

AACCGTCAGA TCGCCTGGAG ACGCCATCGA ATTCTGAGCA CACAGGACCT CACCATGGGA 102 0 

TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG GTGTCCACTC CGAGGTCCAA 10 80 
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CTGCTCGAGT CTGGGGGAGG CTTGGTACAG CCTGGGGGGT CCCTGAGACT CTCCTGCGCA 114 0 

GCCTCTGGAG TCTCCCTCAG TGGATACAAG ATGAACTGGG TCCGCCAGGC TCCAGGGAAG 120 0 

GGGCTGGAAT GGGTCTCTTC CATTACTGGT ATGAGTAATT A CATACACT A CTCAGACTCA 126 0 

GTGAAGGGCC GATTCACCAT CTCCAGAGAC AACGCCATGA ACTCACTGTA TCTGCAAATG 13 2 0 

AACAGCCTGA CAGCCGAGGA CACGGGTGTT TATTATTGTG CGACACAACC GGGGGAGCTG 13 8 0 

\'J CTClACCAAG 14 4 0 

GGCCCATCGG TCTTCCCCCT GGCACCCTCC TCCAAGAGCA CCTCTGGGGG CACAGCGGCC 1500 

CTGGGCTGCC TGGTCAAGGA CTACTT , ? G GAACTCAGGC lb 6 0 

GCCCTGACCA GCGGCGTGCA CACCTTCCCG GCTGTCCTAC AGTCCTCAGG ACTCTACTCC 1620 

CTCAGCAGCG TGGTGACCGT GCCCTCCAGC AGCTTGGGCA CCCAGACCTA CATCTGCAAC 1680 

GTGAATCACA AGCCCAGCAA CACCAAGGTG GACAAGAAAG TTGAGCCCAA ATCTTGTGAC 17 40 

AAAACTCACA CATGCCCACC GTGCCCAGCA CCTGAACTCC TGGGGGGACC GTCAGTCTTC 18Q0 

CTCTTCCCCC CAAAACCCAA GGACACCCTC ATGATCTCCC GGACCCCTGA GGTCACATGC 1860 

GTGGTGGTGG ACGTGAGCCA CGAAGACCCT GAGGTCAAGT TCAACTGGTA CGTGGACGGC 192 0 

GTGGAGGTGC ATAATGCCAA GACAAAGCCG CGGGAGGAGC AGTACAACAG CACGTACCGG 1980 

GTGGTCAGCG TCCTCACCGT CCTGCACCAG GACTGGCTGA ATGGCAAGGA GTACAAGTGC 2040 

AAGGTCTCCA ACAAAGCCCT CCCAGCCCCC ATCGAGAAAA CCATCTCCAA AGCCAAAGGG 21 DO 

CAGCCCCGAG AACCACAGGT GTACACCCTG CCCCCATCCC GGGATGAGCT GACCAAGAAC 2160 

CAGGTCAGCC TGACCTGCCT GGTCAAAGGC TTCTATCCCA GCGACATCGC CGTGGAGTGG 222 0 

GAGAGCAATG GGCAGCCGGA GAACAACTAC AAGACCACGC CTCCCGTGCT GGACTCCGAC 2280 

GGCTCCTTCT TCCTCTACAG CAAGCTCACC GTGGACAAGA GCAGGTGGCA GCAGGGGAAC 23 4 Q 

GTCTTCTCAT GCTCCGTGAT GCATGAGGCT CTGCACAACC ACTACACGCA GAAGAGCCTC 24 0 0 

TCCCTGTCTC CGGGTAAATG ATAGATATCT ACGTATGATC AGCCTCGACT GTGCCTTCTA 246 0 

GTTGCCAGCC ATCTGTTGTT TGCCCCTCCC CCGTGCCTTC CTTGACCCTG GAAGGTGCCA 2520 

CTCCCACTGT CCTTTCCTAA TAAAATGAGG AAATTGCATC GCATTGTCTG AGTAGGTGTC 2 580 

ATTCTATTCT GGGGGGTGGG GTGGGGCAGG ACAGCAAGGG GGAGGATTGG GAAGACAATA 2640 

GCAGGCATGC TGGGGA.TGCG GTGGGCTCTA TGGAACCAGC TGGGGCTCGA CAGCGCTGGA 2700 

TCTCCCGATC CCCAGCTTTG CTTCTCAATT TCTTAT7TGC ACAATGAGAA A/uVJvGG/W- 2760 

ATTAATTTTA ACACCAATTC AGTAGTTGAT TGAGCAAATG CGTTGCCAAA AAGGATGCTT 2 82 0 

TAGAGACAGT GTTCTCTGCA CAGATAAGGA CAAACATTAT TCAGAGGGAG TACCCAGAGC 2SS0 

TGAGACTCCT AAGCCAGTGA GTGGCACAGC ATTCTAGGGA GAAATATGCT TGTCATCACC 2940 

GAAGCCTGAT TCCGTAGAGC CACACCTTGG TAAGGGCCAA TCTGCTCACA CAGGATAGAG 3 0 00 
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AGGGCAGGAG CCAGGGCAGA GCATATAAGG TGAGGTAGGA TCAGTTGCTC "TCACATTTG 3 060 

CTTCTGACAT AGTTGTGTTG GGAGCTTGGA TAGCTTGGAC AGCTCAGGGC 7GCGATTTCG 3120 

CGCCAAACTT GACGGCAATC CTAGCGTGAA GGCTGGTAGG ATTTTATCCC CGCTGCCATC 3160 

ATGGTTCGAC CATTGAACTG CATCGTCGCC GTGTCCCAAA ATATGGGGAT TGGCAAGAAC 32 40 

GGAGACCTAC CCTGGCCTCC GCTCAGGAAC GAGTTCAAGT ACTTCCAAAG AATGAC CACA 3 3 00 

ACCTCTTCAG TGGAAGGTAA ACAGAATCTG GTGATTATGG GTAGGAAAAC CTGGTTCTCC 33 60 

ATTCCTGAGA AGAATCGACC TTTAAAGGAC AGAATTAATA TAGTTCTCAG TAGAGAACTC 3420 

AAAGAACCAC CACGAGGAGC TCATTTTCTT GCCAAAAGTT TGGATGATGC CTTAAGACTT 34S0 

ATTGAACAAC CGGAATTGGC AAGTAAAGTA GACATGGTTT GGATAGTCGG AGGCAGTTCT 3 540 

GTTTACCAGG AAGCCATGAA TCAACCAGGC CACCTTAGAC TCTTTGTGAC AAGGATCATG 3 60 0 

CAGGAATTTG AAAGTGACAC GTTTTTCCCA GAAATTGATT TGGGGAAATA TAAACTTCTC 3 650 

CCAGAATACC CAGGCGTCCT CTCTGAGGTC CAGGAGGAAA AAGGCATCAA GTATAAGT-TT 37 20 

GAAGTCTACG AGAAGAAAGA CTAACAGGAA GATGCTTTCA AGTTCTCTGC TCCCCTCCTA 37 80 

AAGCTATGCA TTTTTATAAG ACCATGGGAC TTTTGCTGGC TTTAGATCAG CCTCGACTGT 3 840 

GCCTTCTAGT TGCCAGCCAT CTGTTGTTTG CCCCTCCCCC GTGCCTTCCT TGACCCTGGA 3 900 

AGGTGCCACT CCCACTGTCC TTTCCTAATA AAATGAGGAA ATTGCATCGC ATTGTCTGAG 3 950 

TAGGTGTCAT TCTATTCTGG GGGGTGGGGT GGGGCAGGAC AGCAAGGGGG AGGATTGGGA 4020 

AGACAATAGC AGGCATGCTG GGGATGCGGT GGGCTCTATG GAACCAGCTG GGGCTCGATC 4080 

GAGTGTATGA CTGCGGCCGC GATCCCGTCG AGAGCTTGGC GTAATCATGG TCATAGCTGT 4140 

TTCCTGTGTG AAATTGTTAT CCGCTCACAA TTCCACACAA CATACGAGCC GGAAGCATAA 420 0 

AGTGTAAAGC CTGGGGTGCC TAATGAGTGA GCTAACTCAC ATTAATTGCG TTGCGCTCAC 4260 

TGCCCGCTTT CCAGTCGGGA AACCTGTCGT GCCAGCTGCA TTAATGAATC GGCCAACGCG 432 0 

CGGGGAGAGG CGGTTTGCGT ATTGGGCGCT CTTCCGCTTC CTCGCTCACT GACTCGCTGC 43 80 

GCTCGGTCGT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC AAAGGCGGTA ATACGGTTAT 444 0 

CCACAGAATC AGGGGATAAC GCAGGAAAGA ACATGTGAGC AAAAGGCCAG CAAAAGGCCA 450 0 

GGAACCGTAA AAAGGCCGCG TTGCTGGCGT TTTTCCATAG GCTCCGCCCC CCTGACGAGC 4550 

ATCACAAAAA TCGACGCTCA AGTCAGAGGT GGCGAAACCC GACAGGACTA TAAAGATACC 4620 

AGGCGTTTCC CCCTGGAAGC TCCCTCGTGC GCTCTCCTGT TCCGACCCTG CCGCTTACCG 4680 

GATACCTGTC CGCCTTTCTC CCTTCGGGAA GCGTGGCGCT TTCTCAATGC TCACGCTGTA 4740 

GGTATCTCAG TTCGGTGTAG GTCGTTCGCT CCAAGCTGGG CTGTGTGCAC GAACCCCCCG 4800 

TTCAGCCCGA CCGCTGCGCC TTATCCGGTA ACTATCGTCT TGAGTCCAAC CCGGTAAGAC 4860 
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ACGACTTATC GCCACTGGCA GCAGCCACTG GTAACAGGAT TAGCAGAGCG AGGTATGTAG 492 0 

GCGGTGCTAC AGAGTTCTTG AAGTGGTGGC CTAACTACGG CTACACTAGA AGGACAGTAT 49 8 0 

TTGGTATCTG CGCTCTGCTG AAGCCAGTTA CCTTCGGAAA AAGAGTTGGT AGCTCTTGAT 504 0 

CCGGCAAACA AACCACCGCT GGTAGCGGTG GTTTTTTTGT TTGCAAGCAG CAGATTACGC 510 0 

GCAGAAAAAA TCI _-_A-~T T" - 1 „ . I - 5160 

GGAACGAAAA CTCACGTTAA GGGATTTTGG TCATGAGATT ATCAAAAAGG ATCTTCACCT 522 0 

AGATCCTTTT AAATTAAAAA TGAAGTTTTA AATCAATCTA AAGTATATAT GAGTAAACTT 5 2 80 

GGTCTGACAG TTACCAATGC TTAATCAGTG AGGCACCTAT CTCAGCGATC TGTCTATTTC 53 40 

GTTCATCCAT AGTTGCCTGA CTCCCCGTCG TGTAGATAAC TACGATACGG GAGGGCTTAC 5400 

CATCTGGCCC CAGTGCTGCA ATGATACCGC GAGACCCACG CTCACCGGCT CCAGATTTAT 54 SO 

CAGCAATAAA CCAGCCAGCC GGAAGGGCCG AGCGCAGAAG TGGTCCTGCA ACTTTATCCG 552 0 

CCTCCATCCA GTCTATTAAT TGTTGCCGGG AAGCTAGAGT AAGTAGTTCG CCAGTTAATA 55 8 0 

GTTTGCGCAA CGTTGTTGCC ATTGCTACAG GCATCGTGGT GTCACGCTCG TCGTTTGGTA 5640 

TGGCTTCATT CAGCTCCGGT TCCCAACGAT CAAGGCGAGT TACATGATCC CCCATGTTGT 57 0 0 

GCAAAAAAGC GGTTAGCTCC TTCGGTCCTC CGATCGTTGT CAGAAGTAAG TTGGCCGCAG 5760 

TGTTATCACT CATGGTTATG GCAGCACTGC ATAATTCTCT TACTGTCATG CCATCCGTAA 582 0 

GATGCTTTTC TGTGACTGGT GAGTACTCAA CCAAGTCATT CTGAGAATAG TGTATGCGGC 58 80 

GACCGAGTTG CTCTTGCCCG GCGTCAATAC GGGATAATAC CGCGCCACAT AGCAGAACTT 5940 

TAAAAGTGCT CATCATTGGA AAACGTTCTT CGGGGCGAAA ACTCTCAAGG ATCTTACCGC 60 QQ 

TGTTGAGATC CAGTTCGATG TAACCCACTC GTGCACCCAA CTGATCTTCA GCATCTTTTA 6060 

CTTTCACCAG CGTTTCTGGG TGAGCAAAAA CAGGAAGGCA AAATGCCGCA AAAAAGGGAA 5120 

TAAGGGCGAC ACGGAAATGT TGAATACTCA TACTCTTCCT TTTTCAATAT TATTGAAGCA 6180 

TTTATCAGGG TTATTGTCTC ATGAGCGGAT ACATATTTGA ATGTATTTAG AAAAATAAAC 6240 

AAATAGGGGT TCCGCGCACA TTTCCCCGAA AAGTGCCACC T 6281 

(2} INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5679 base pairs 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
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GACGTCGCGG CCGCTCTAGG CCTCCAAAAA AGCCTCCTCA CTACTTCTGG AATAGCTCAG 60 
AGGCCGAGGC GGCCTCGGCC TCTGCATAAA TAAAAAAAAT TAGTCAGCCA TGCATGGGGC 12 0 

GGAGAATGGG CGGAACTGGG CGGAGTTAGG GGCGGGATGG GCGGAGTTAG GGGCGGGACT 180 
ATGGTTGCTG ACTAATTGAG ATGCATGCTT TGCATACTTC TGCCTGCTGG GGAGCCTGGG 240 
GACTTTCCAC ACCTGGTTGC TGACTAATTG AGATGCATGC TTTGCATACT TCTGCCTGCT 30 0 

GGGGAGCCTG GGGACTTTCC ACACCCTAAC TGACACACAT TCCACAGAAT TAATTCCCGG 3 60 

GGATCGATCC GTCGACGTAC GACTAGTTAT TAATAGTAAT CAATTACGGG GTCATTAGTT 42 0 

CATAGCCCAT ATATGGAGTT CCGCGTTACA TAACTTACGG TAAATGGCCC GCCTGGCTGA 48Q 
CCGCCCAACG ACCCCCGCCC ATTGACGTCA ATAATGACGT ATGTTCCCAT AGTAACGCCA 540 
ATAGGGACTT TCCATTGACG TCAATGGGTG GACTATTTAC GGTAAACTGC CCACTTGGCA 6 00 

GTACATCAAG TGTATCATAT GCCAAGTACG CCCCCTATTG ACGTCAATGA CGGTAAATGG 6 60 

CCCGCCTGGC ATTATGCCCA GTACATGACC TTATGGGACT TTCCTACTTG GCAGTACATC 720 
TACGTATTAG TCATCGCTAT TACCATGGTG ATGCGGTTTT GGCAGTACAT CAATGGGCGT 780 
GGATAGCGGT TTGACTCACG GGGATTTCCA AGTCTCCACC CCATTGACGT CAATGGGAGT 840 
TTGTTTTGGC ACCAAAATCA ACGGGACTTT CCAAAATGTC GTAACAACTC CGCCCCATTG 900 
ACGCAAATGG GCGGTAGGCG TGTACGGTGG GAGGTCTATA TAAGCAGAGC TGGGTACGTG 960 

AACCGTCAGA TCGCCTGGAG ACGCCATCGA ATTCTGAGCA CACAGGACCT CACCATGGGA 1020 

TGGAGCTGTA TCATCCTCTT CTTGGTAGCA ACAGCTACAG GTGTCCACTC CGAGCTCACG 1080 

CAGCCGCCCT CAGTCTCTGC GGCCCCAGGA CAGAAGGTCA CCATCTCCTG CACTGGGAGC 1140 

AGCTCCAACC TCGGGGCAGG TTATGATGTT CACTGGTACC GGCAACTTCC AGGGACAGCC 12 00 

CCCAAACTCC TCATCTATGA TAACAACAAT CGGCCCTCAG GGGTCCCTGA CCGATTCTCT 1260 

GGCTCCAAGT CTGGCCCCTC AGCCTCCCTG GCCATCTCTG GGCTCCAGGC TGAGGATGAG 132 0 

GCTGATTATT ACTGCCAGTC CTATGACAGC AGCCTGAATG GTTATGTCTT CGGAACTGGG 13 8 0 

ACCCAGCTCA CCGTCCTAGG TCAGCCCAAG GCTGCCCCCT CGGTCACTCT GTTCCCGCCC 1440 

TCCTCTGAGG AGCTTCAAGC CAACAAGGCC ACACTGGTGT GTCTCATAAG TGACTTCTAC 1500 

CCGGGAGCCG TGACAGTGGC CTGGAAGGCA ATTAGCAGCC CCGTCAAGGC GGGAGTGGAG 1560 

ACCACCACAC CCTCCAAACA AAGCAACAAC AAGTACGCGG CCAGCAGCTA TCTGAGCCTG 162 0 

ACGCCTGAGC AGTGGAAGTC CCACAGAAGG TACAGCTGCC AGGTCACGCA TGAAGGGAGC 168 0 

ACCGTGGAGA AGACAGTGGC CCCTACAGAA TGTTCATAGT TCTAGATCTA CGTATGATCA 174 0 

GCCTCGACTG TGCCTTCTAG TTGCCAGCCA TCTGvTGTTT GCCCCTCCCC CGTGCCTTCC 180O 

TTGACCCTGG AAGGTGCCAC TCCCACTGTC CTTTCCTAAT AAAATGAGGA AATTGCATCG I860 

CATTGTCTGA GTAGGTGTCA TTCTATTCTG GGGGGTGGGG TGGGGCAGGA CAGCAAGGGG 1920 
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GAGGATTGGG AAGACAATAG CAGGCATGCT GGGGATGCGG TGGGCTCTAT GGAACCAGCT 1980 

GGGGCTCGAC AGCTCGAGCT AGCTTTGCTT CTCAATTTCT TATTTGCATA ATGAGAAAAA 204 0 

AAGGAAAATT AATTTTAACA CCAATTCAGT AGTTGATTGA GCAAATGCGT TGCCAAAAAG 2100 

GATGCTTTAG AGACAGTGTT CTCTGCACAG ATAAGGACAA ACATTATTCA GAGGGAGTAC 216 0 

CCAGAGCTGA GACTCCTAAG CCAGTGAGTG GCACAGCATT CTAGGGAGAA ATATGCTTGT 222 0 

CATCACCGAA GCCTGATTCC GTAGAGCCAC ACCTTGGTAA GGGCCAATCT GCTCACACAG 2280 

GATAGAGAGG GCAGGAGCCA GGGCAGAGCA TATAAGGTGA GGTAGGATCA GTTGCTCCTC 234 0 

ACATTTGCTT CTGACATAGT TGTGTTGGGA GCTTGGATCG ATCCACCATG GTTGAACAAG 240D 

ATGGACTGCA CCCACG'i 'J r .'.'V (..'CGGCCGCTT GG3TGGAGAG GCTAT'l'GGGG T.YTGACTGGG 2460 

CACAACAGAC AATCGGCTGC TCTGATGCCG CCGTGTTCCG GCTGTCAGCG CAGGGGCGCC 252 0 

CGGTTCTTTT TGTCAAGACC GACCTGTCCG GTGCCCTGAA TGAACTGCAG GACGAGGCAG 2580 

CGCGGCTATC GTGGCTGGCC ACGACGGGCG TTCCTTGCGC AGCTGTGCTC GACGTTGTCA 2 64 0 

CTGAAGCGGG AAGGGACTGG CTGCTATTGG GCGAAGTGCC GGGGCAGGAT CTCCTGTCAT 27Q0 

CTCACCTTGC TCCTGCCGAG AAAGTATCCA 7CA7GGCTGA 7GCAATGCGS? OGGCTGCATA 276C 

CGCTTGATCC GGCTACCTGC CCATTCGACC ACCAAGCGAA ACATCGCATC GAGCGAGCAC 2B20 

GTACTCGGAT GGAAGCCGGT CTTGTCGATC AGGATGATCT GGACGAAGAG CATCAGGGGC 28 8 D 

TCGCGCCAGC CGAACTGTTC GCCAGGCTCA AGGCGCGCAT GCCCGACGGC GAGGATCTCG 294Q 

TCGTGACCCA TGGCGATGCC TGCTTGCCGA ATATCATGGT GGAAAATGGC CGCTTTTCTG 3 000 

GATTCATCGA CTGTGGCCGG CTGGGTGTGG CGGACCGCTA TCAGGACATA GCGTTGGCTA 3 060 

CCCGTGATAT TGCTGAAGAG CTTGGCGGCG AATGGGCTGA CCGCTTCCTC GTGCTTTACG 3120 

GTATCGCCGC TCCCGATTCG CAGCGCATCG CCTTCTATCG CCTTCTTGAC GAGTTCTTCT 3L8 0 

GAGCGGGACT CTGGGGTTCG AAATGACCGA CCAAGCGACG CCCAACCTGC CATCACGAGA 324 0 

TTTCGATTCC ACCGCCGCCT TCTATGAAAG GTTGGGCTTC GGAATCGTTT TCCGGGACGC 3 30 0 

CGGCTGGATG ATCCTCCAGC GCGGGGATCT CATGCTGGAG TTCTTCGCCC ACCCCAACTT 33 60 

GTTTATTGCA GCTTATAATG GTTACAAATA AAGCAATAGC ATCACAAATT TCACAAATAA 342 0 

AGCATTTTTT TCACTGCATT CTAGTTGTGG TTTGTCCAAA CTCATCAATG TATCTTATCA 348 0 

TGTCTGGATC GCGGCCGCGA TCCCGTCGAG AGCTTGGCGT AATCATGGTC ATAGCTGTTT 3540 

CCTGTGTGAA ATTGTTATCC GCTCACAATT CCACACAACA TACGAGCCGG AAGCATAAAG 3600 

TGTAAAGCCT GGGGTGCCTA ATGAGTGAGC TAACTCACAT TAATTGCGTT GCGCTCACTG 3 660 

CCCGCTTTCC AGTCGGGAAA CCTGTCGTGC CAGCTGCATT AATGAATCGG CCAACGCGCG 3 720 

GGGAGAGGCG GTTTGCGTAT TGGGCGCTCT TCCGCTTCCT CGCTCACTGA CTCGCTGCGC 3780 
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TCGGTCGTTC GGCTGCGGCG AGCGGTATCA GCTCACTCAA AGGCGGTAA? ACGGTTATCC 3B40 

ACAGAATCAG GGGATAACGC AGGAAAGAAC ATGTGAGCAA AAGGCCAGCA AAAGGCCAGG 3 90 0 

AACCGTAAAA AGGCCGCGTT GCTGGCGTTT TTCCATAGGC TCCGCCCCCC TGACGAGCAT 3 96 0 

CACAAAAATC GACGCTCAAG TCAGAGGTGG CGAAACCCGA CAGGACTATA AA.GATACCAG 402 0 

GCGTTTCCCC CTGGAAGCTC CCTCGTGCGC TCTCCTGTTC CGACCCTGCC GCTTACCGGA 40 80 

TACCTGTCCG CCTTTCTCCC TTCGGGAAGC GTGGCGCTTT CTCAATGCTC ACGCTGTAGG 414 0 

TATCTCAGTT CGGTGTAGGT CGTTCGCTCC AAGCTGGGCT GTGTGCACGA ACCCCCCGTT 42 0 0 

CAGCCCGACC GCTGCGCCTT ATCCGGTAAC TATCGTCTTG AGTCCAACCC GGTAAGACAC 42 60 

GACTTATCGC CACTGGCAGC AGCCACTGGT AACAGGATTA GCAGAGCGAG GTATGTAGGC 4320 

GGTGCTACAG AGTTCTTGAA GTGGTGGCCT AACTACGGCT ACACTAGAAG GACAGTATTT 43 SO 

GGTATCTGCG CTCTGCTGAA GCCAGTTACC TTCGGAAAAA GAGTTGGTAG CTCTTGATCC 4440 

GGCAAACAAA CCACCGCTGG TAGCGGTGGT TTTTTTGTTT GCAAGCAGCA GATTACGCGC 4500 

AGAAAAAAAG GATCTCAAGA AGATCCTTTG ATCTTTTCTA CGGGGTCTGA CGCTCAGTGG 4560 

AACGAAAACT CACGTTAAGG GATTTTGGTC ATGAGATTAT CAAAAAGGAT CTTCACCTAG 4S2 0 

ATCCTTTTAA ATTAAAAATG AAGTTTTAAA TCAATCTAAA GTATATATGA GTAAACTTGG 4S80 

TCTGACAGTT ACCAATGCTT AATCAGTGAG GCACCTATCT CAGCGATCTG TCTATTTCGT 4740 

TCATCCATAG TTGCCTGACT CCCCGTCGTG TAGATAACTA CGATACGGGA GGGCTTACCA 4800 

TCTGGCCCCA GTGCTGCAAT GATACCGCGA GACCCACGCT CACCGGCTCC AGATTTATCA 4 860 

GCAATAAACC AGCCAGCCGG AAGGGCCGAG CGCAGAAGTG GTCCTGCAAC TTTATCCGCC 4920 

TCCATCCAGT CTATTAATTG TTGCCGGGAA GCTAGAGTAA GTAGTTCGCC AGTTAATAGT 4 980 

TTGCGCAACG TTGTTGCCAT TGCTACAGGC ATCGTGGTGT CACGCTCGTC GTTTGGTATG 5 040 

GCTTCATTCA GCTCCGGTTC CCAACGATCA AGGCGAGTTA CATGATCCCC CATGTTGTGC 5100 

AAAAAAGCGG TTAGCTCCTT CGGTCCTCCG ATCGTTGTCA GAAGTAAGTT GGCCGCAGTG 516 0 

TTATCACTCA TGGTTATGGC AGCACTGCAT AATTCTCTTA CTGTCATGCC ATCCGTAAGA 522 0 

TGCTTTTCTG TGACTGGTGA GTACTCAACC AAGTCATTCT GAGAATAGTG TATGCGGCGA 52 SO 

CCGAGTTGCT CTTGCCCGGC GTCAATACGG GATAATACCG CGCCACATAG CAGAACTTTA 5340 

AAAGTGCTCA TCATTGGAAA ACGTTCTTCG GGGCGAAAAC TCTCAAGGAT CTTACCGCTG 54 OQ 

TTGAGATCCA GTTCGATGTA ACCCACTCGT GCACCCAACT GATCTTCAGC ATCTTTTACT 546 0 

TTCACCAGCG TTTCTGGGTG AGCAAAAACA GGAAGGCAAA ATGCCGCAAA AAAGGGAATA 552 0 

AGGGCGACAC GGAAATGTTG AATACTCATA CTCTTCCTTT TTCAATATTA TTGAAGCATT 558 0 

TATCAGGGTT ATTGTCTCAT GAGCGGATAC ATATTTGAAT GTATTTAGAA AAATAAACAA 564 0 

ATAGGGGTTC CGCGCACATT TCCCCGAAAA GTGCCACCT 5679 
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f2] INF0F11ATI0N FOR SEQ ID NO:15: 

(i) SEQUENCE CHARACTERISTICS: 

(A} LENGTH: 1442 base pairs 
(B! TYPE: nucleic acid 
(C) STRAND EDNESS : double 
(Di TOPOLOGY: unknown 

£ii! MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

GAATTCTGAG CACACAGGAC CTCACCATGG GATGGAGCTG TATCATCCTC TTCTTGGTAG 6 0 

CAACAGCTAC AGGTGTCCAC TCCGAGGTGC AGCTGGTGGA GTCTGGGGGA GGCTTGGTAC 120 

AGCCTGGGGG GTCCCTGAGA CTCTCCTGCG CAGCCTCTGG AGTCTCCCTC AGTGGATACA 180 

AGATGAACTG GGTCCGCCAG GCTCCAGGGA AGGGGCTGGA ATGGGTCTCT TCCATTACTG 240 

GTATCAGTAA T7ACATACAC TACTCAGACT CACTGAAGGG CC3AT7CACC ATCTCCAGAG 3 00 

ACAACGCCAT GAACTCACTG TATCTGCAAA TGAACAGCCT GACAGCCGAG GACACGGGTG 3 60 

TTTATTATTG TGCGACACAA CCGGGGGAGC TGGCGCCTTT TGACCATTGG GGCCAGGGAA 420 

CCCTGGTCAC CGTCTCCTCA GCCTCCACCA AGGGCCCATC GGTCTTCCCC CTGGCACCCT 4S0 

CCTCCAAGAG CACCTCTGGG GGCACAGCGG CCCTGGGCTG CCTGGTCAAG GACTACTTCC 540 

CCGAACCGGT GACGGTGTCG TGGAACTCAG GCGCCCTGAC CAGCGGCGTG CACACCTTCC 6 00 

CGGCTGTCCT ACAGTCCTCA GGACTCTACT CCCTCAGCAG CGTGGTGACC GTGCCCTCCA 660 

GCAGCTTGGG CACCCAGACC TACATCTGCA ACGTGAATCA CAAGCCCAGC AACACCAAGG 720 

TGGACAAGAA AGTTGAGCCC AAATCTTGTG ACAAAACTCA CACATGCCCA CCGTGCCCAG ISO 

CACCTGAACT CCTGGGGGGA CCGTCAGTCT TCCTCTTCCC CCCAAAACCC AAGGACACCC 840 

TCATGATCTC CCGGACCCCT GAGGTCACAT GCGTGGTGGT GGACGTGAGC CACGAAGACC 9 00 

CTGAGGTCAA GTTCAACTGG TACGTGGACG GCGTGGAGGT GCATAATGCC AAGACAAAGC 9 60 

CGCGGGAGGA GCAGTACAAC AGCACGTACC GGGTGGTCAG CGTCCTCACC GTCCTGCACC 1020 

AGGACTGGCT GAATGGCAAG GAGTACAAGT GCAAGGTCTC CAACAAAGCC CTCCCAGCCC 10 BQ 

CCATCGAGAA AACCATCTCC AAAGCCAAAG GGCAGCCCCG AGAACCACAG GTGTACACCC 1140 

TGCCCCCATC CCGGGATGAG CTGACCAAGA ACCAGGTCAG CCTGACCTGC CTGGTCAAAG 1200 

GCTTCTATCC CAGCGACATC GCCGTGGAGT GGGAGAGCAA TGGGCAGCCG GAGAACAACT 1260 

ACAAGACCAC GCCTCCCGTG CTGGACTCCG ACGGCTCCTT CTTCCTCTAC AGCAAGCTCA 1320 

CCGTGGACAA GAGCAGGTGG CAGCAGGGGA ACGTCTTCTC ATGCTCCGTG ATGCATGAGG 1380 

CTCTGCACAA CCACTACACG CAGAAGAGCC TCTCCCTGTC TCCGGGTAAA TGATAGATAT 1440 



-60- 



1142 



(2) INFORMATION FOR SEQ ID NO; 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 762 base paii 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS; double 



MOLECULE TYPE: cDNA 



(XL) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

GAATTCTGAG CACACAGGAC CTCACCATGG GATGGAGCTG TATCATCCTC TTCTTCGTAG 6 0 

CAACAGCTAC AGGTGTCCAC TCCCAGTCTG TGTTGACGCA GCCGCCCTCA GTCTCTGCGG 120 

CCCCAGGACA GAAGGTCACC ATCTCCTGCA CTGGGAGCAG CTCCAACCTC GGGGCAGGTT 180 

A'l'GA'l'G.TCA ctggtaccgg CAACTTiXA:; ; ;ca ■'..'At : ::aaac:c:tc ATCTATGAC.A 24(1 

ACAACAATCG GCCCTCAGGG GTCCCTGACC GATTCTCTGG CTCCAAGTCT GGCCCCTCAG 3 00 

cctccctggc catctctggg ctccaggctg AGGATGAGGC TGATTATTAC TGCCAGTCCT 3 60 

ATGACAGCAG CCTGAATGGT TATGTCTTCG GAACTGGGAC CCAGCTCACC GTCCTAGGTC 420 

AGCCCAAGGC TGCCCCCTCG GTCACTCTGT TCCCGCCCTC CTCTGAGGAG CTTCAAGCCA 4 80 

ACAAGGCCAC ACTGGTGTGT CTCATAAGTG ACTTCTACCC GGGAGCCGTG ACAGTGGCCT 540 

GGAAGGCAAT TAGCAGCCCC GTCAAGGCGG GAGTGGAGAC CACCACACCC TCCAAACAAA 600 

GCAACAACAA GTACGCGGCC AGCAGCTATC TGAGCCTGAC GCCTGAGCAG TGGAAGTCCC 660 

ACAGAAGGTA CAGCTGCCAG GTCACGCATG AAGGGAGCAC CGTGGAGAAG ACAGTGGCCC 720 

CTACAGAATG TTCATAGTTC TAGATCTACG TATGATCAGC CT 762 
(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

iii) MOLECULE TYPE: peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Glu Val Gin Leu Leu Glu 

1 5 

(2) INFORMATION FOR SEQ ID NO:18: 



secuskce characteristics : 

(A! LENGTH: 6 amino acid; 

(B) TYPE: amino acid 

(C) STRANBEDNESS : 

(Pi TOPOLOGY: linear 

MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
Glu Val Gin Leu Val Glu 



(2) INFORMATION FOR SEQ ID NO: 19: 

fi! SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1899 base pairs 
(E) TYPE : nucleic acid 

(C) STFANDEDHESS : double 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE : cDNft 



(ix! FEATURE: 

(A! NAME/KEY: CDS 

(B) LOCATION: 14 . .1735 



■ SEQUENCE DESCRIPTION: SEQ ID NO:19: 



V ACT ATA GAA 



AGA GAA CTA CCA AGO TTT ATG AAT TAT ACA CTC AAC AAT GCC AAA AAA 3 85 

Arg Glu Leu Pro Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys 
110 115 120 

ACC AAT GTA ACA TTA AGC AAG AAA AGG AAA AGA AGA TTT C'TT GGT TTT 43 3 

Tbr Asn Val Thr Leu Ser Lys Lvs Arg Lys Arg Arg Phe Leu Glv Phe 
125 130 135 140 

TTG TTA GGT GTT GGA TCT GCA ATC GCC AGT GGC GTT GCT GTA TOT AAG 4 81 

Leu Leu Gly Val Gly Ser Ala He Ala Ser Gly Val Ala Val Ser Lys 
145 150 155 

GTC CTG CAC CTA GAA GGG GAA GTG AAC AAG ATC AAA AGT GCT CTA CTA 529 
Val Leu His Leu Glu Gly Glu Val Asn Lys He Lys Ser Ala Leu Leu 
160 165 170 

TCC ACA AAC AAG GCT GTA GTC AGC TTA TCA AAT GGA GTT AGT GTC TTA 577 
Ser Thr Asn Lys Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu 
175 180 185 

ACC AGC AAA GTG TTA GAC CTC AAA AAC TAT ATA GAT AAA CAA TTG TTA 62 5 

Thr Ser Lys Val Leu Asp Leu Lys Asn Tyr He Asp Lys Gin Leu Leu 
130 195 200 

CCT ATT GTG AAC AAG CAA AGC TGC AGC ATA TCA AAT ATA GAA ACT GTG 673 
Pro He Val Asn Lys Gin Ser Cys Ser He Ser Asn He Glu Thr Val 
205 210 215 220 

ATA GAG TTC CAA CAA AAG AAC AAC AGA CTA CTA GAG ATT ACC AGG GAA 721 
lie Glu Phe Gin Gin Lys Asn Asn Arg Leu Leu Glu He Thr Arg Glu 
225 230 235 

TTT AGT GTT AAT GCA GGT GTA ACT ACA CCT GTA AGC ACT TAC ATG TTA 769 
Phe Ser Val Asn Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu 
240 245 250 

ACT AAT AGT GAA TTA TTG TCA TTA ATC AAT GAT ATG CCT ATA ACA AAT 317 
Thr Asn Ser Glu Leu Leu Ser Leu He Asn Asp Met Pro He Thr Asn 
255 260 265 

GAT CAG AAA AAG TTA ATG TCC AAC AAT GTT CAA ATA GTT AGA CAG CAA S65 
Asp Gin Lys Lys Leu Met Ser Asn Asn Val Gin He Val Arg Gin Gin 
270 275 280 

AGT TAC TCT ATC ATG TCC ATA ATA AAA GAG GAA GTC TTA GCA TAT GTA 913 
Ser Tyr Ser He Met Ser He He Lys Glu Glu Val Leu Ala Tyr Val 
285 290 295 300 

GTA CAA TTA CCA CTA TAT GGT GTT ATA GAT ACA CCC TGT TGG AAA CTA 9 61 

Val Gin Leu Pro Leu Tyr Gly Val He Asp Thr Pro Cys Trp Lys Leu 
305 310 315 

CAC ACA TCC CCT CTA TGT ACA ACC AAC ACA AAA GAA GGG TCC AAC ATC 1009 
His Thr Ser Pro Leu Cvs Thr Thr Asn Thr Lys Glu Glv Ser Asn He 
320 325 330 

TGT TTA ACA AGA ACT GAC AGA GGA TGG TAC TGT GAC AAT GCA GGA TCA 10 57 

Cys Leu Thr Arg Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser 
335 340 345 

GTA TCT TTC TTC CCA CAA GCT GAA ACA TGT AAA GTT CAA TCA AAT CGA 1105 
Val Ser Phe Phe Pro Gin Ala Glu Thr Cys Lys Val Gin Ser Asn Arg 
350 355 360 
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GTA TTT TGT GAC ACA ATG AAC AGT TTA ACA TTA CCA AG 7 GA-, ATA MT 1153 
Val Phe Cys Asp Thr Met Asn Ser Leu Thr Leu Pro Ser Glu He Asn 
365 370 375 380 

CTC TGC AAT GTT GAC ATA TTC AAC CCC AAA TAT GAT TGT AAA ATT ATG 1201 
Leu Cys Asn Val Asp He Phe Asn Pro Lys Tyr Asp Cys Lys He Met 
3S5 390 395 

ACT TCA AAA ACA GAT GTA AGC AGC TCC GTT ATC ACA TCT CTA GGA GCC 12 49 

Thr Ser Lys The Asp Val Ser Ser Ser Val lie Thr Ser Leu Gly Ala 
400 405 410 

ATT GTG TCA TGC TAT GGC AAA ACT AAA TGT ACA GCA TCC AAT AAA AAT 12 97 

He Val Ser Cys Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn 
415 420 425 

CGT GGA ATC ATA AAG ACA TTT TCT AAC GGG TGC GAT TAT GTA TCA AAT 134 5 

Arg Gly He He Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn 
430 435 440 

AAA GGG ATG GAC ACT GTG TCT GTA GGT AAC ACA TTA TAT TAT GTA AAT 1393 
Lys Gly Met Asp Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn 
445 450 455 460 

AAG CAA GAA GGT AAA AGT CTC TAT GTA AAA GGT GAA CCA ATA ATA AAT 1441 
Lys Gin Glu Gly Lys Ser Leu Tyr Val Lys Gly Glu Pro He He Asn 
455 470 475 

TTC TAT GAC CCA TTA GTA TTC CCC TCT GAT GAA TTT GAT GCA TCA ATA 148 3 

Phe Tyr Asp Pro Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser He 
480 485 490 

TCT CAA GTC AAC GAG AAG ATT AAC CAG AGC CTA GCA TTT ATT CGT AAA 1537 
Ser Gin Val Asn Glu Lys He Asn Gin Ser Leu Ala Phe He Arg Lys 
495 500 505 

TCC GAT GAA TTA TTA CAT AAT GTA AAT GCT GGT AAA TCC ACC ACA AAT 1585 
Ser Asp Glu Leu Leu His Asn Val Asn Ala Gly Lys Ser Thr Thr Asn 
510 515 52C 

ATC ATG ATA ACT ACT ATA ATT ATA GTG ATT ATA GTA ATA TTG TTA TCA 1633 
He Met He Thr Thr He He He Val He He Val He Leu Leu Ser 
525 530 535 540 

TTA ATT GCT GTT GGA CTG CTC TTA TAC TGT AAG GCC AGA AGC ACA CCA 1681 
Leu He Ala Val Gly Leu Leu Leu Tyr Cys Lys Ala Arg Ser Thr Pro 
545 550 555 

GTC ACA CTA AGC AAA GAT CAA CTG AGT GGT ATA AAT AAT ATT GCA TTT 17 29 

Val Thr Leu Ser Lys Asp Gin Leu Ser Gly He Asn Asn He Ala Phe 
560 565 570 

AGT AAC TAAATAAAAA TAGCACCTAA TCATGTTCTT ACAATGGTTT ACTATCTGCT 17 85 



CATAGACAAC CCATCTGTCA TTGGATTTTC TTAAAATCTG AACTTCATCG AAACTCTCAT 1845 
CTATAAACCA TCTCACTTAC ACTATTTAAG TAGATTCCTA GTTTATAGTT ATAT 189 9 



(2) INFORMATION FOR SEQ ID NO: 20: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 574 amino acids 
(E) TYPE: amino acid 
(D) TOPOLOGY: linear 

til] MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID WO:20: 

Met Glu Leu Leu He Leu Lys Ala Asn Ala He Thr Thr He Leu Thr 

IS 10 15 

Ala Val Thr Phe Cys Phe Ala Ser Gly Gin Asn He Thr Glu Glu Phe 

20 25 30 

Tyr Gin Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Ala Leu 
35 40 45 

Arg Thr Gly Trp Tyr Thr Ser Val He Thr He Glu Leu Ser Asn He 
50 55 60 

Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val Lys Leu He Lys 
65 70 75 80 

Gin Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gin Leu Leu 
85 90 95 

Met Gin Ser Thr Pro Pro Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro 
100 105 110 

Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr 
115 120 125 

Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Val 
130 135 140 

Gly Ser Ala He Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu 
145 150 153 160 

Glu Gly Glu Val Asn Lys He Lys Ser Ala Leu Leu Ser Thr Asn Lys 
165 170 175 

Ala Val Val Ser Leu Ser Asn GLy Val Ser Val Leu Thr Ser Lys Val 
180 IS 3 190 

Leu Asp Leu Lys Asn Tyr He Asp Lys Gin Leu Leu Pro He Val Asn 
195 200 205 

Lys Gin Ser Cys Ser He Ser Asn He Glu Thr Val lis Glu Phe Gin 
21Q 215 220 

Gin Lys Asn Asn Arg Leu Leu Glu He Thr Arg Glu Phe Ser Val Asn 
225 230 235 240 

Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu 
245 250 255 

Leu Leu Ser Leu He Asn Asp Met Pro He Thr Asn Asp Gin Lys Lys 
260 265 270 

Leu Met Ser Asn Asn Val Gin He Val Arg Gin Gin Ser Tyr Ser He 
275 280 285 



Met Ser lie tie Lys Glu GIu Val Leu Ala Tyr Val Val Gin Leu Pro 
290 295 3Q0 

Leu Tyr Gly Val He Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro 
305 310 315 320 

Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn He Cys Leu Thr Arg 
325 330 335 

Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe 
340 345 350 

Pro Gin Ala Glu Thr Cys Lys Val Gin Ser Asn Arg Val Phe Cys Asp 
355 360 365 

Thr Met Asn Ser Leu Thr Leu Pro Ser Glu He Asn Leu Cys Asn Val 
370 375 380 

Asp He Phe Asn Pro Lys Tyr Asp Cys Lys He Met Thr Ser Lys Thr 
335 390 395 400 

Asp Val Ser Ser Ser Val He Thr Ser Leu Gly Ala He Val Ser Cvs 
405 410 415 

Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly He He 
420 425 430 

Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Met Asp 
435 440 445 

Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gin Glu Gly 
450 455 460 

Lys Ser Leu Tyr Val Lys Gly Glu Pro He He Asn Phe Tyr Asp Pro 
465 470 475 4S0 

Leu Val Phe Pro Ser Asp Glu Phe Asp Ala Ser He Ser Gin Val Asn 
485 490 495 

Glu Lys He Asn Gin Ser Leu Ala Phe He Arg Lys Ser Asp Glu Leu 
500 505 510 

Leu His Asn Val Asn Ala Gly Lys Ser Thr Thr Asn He Met He Thr 
515 520 525 

Thr He He He Val He He Val He Leu Leu Ser Leu He Ala Val 
530 S35 540 

Gly Leu Leu Leu Tyr Cys Lys Ala Arg Ser Thr Pro Val Thr Leu Ser 
545 550 555 560 

Lys Asp Gin Leu Ser Gly He Asn Asn He Ala Phe Ser Asn 
565 570 

{2] INFORMATION FOR SEQ ID WO; 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : 

(D! TOPOLOGY: unknown 



(ii) MOLECULE TYPE : peptide 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 



[Ell A] Gl-l s c F V77- i/g^©RS V 1 9 mAb (Bl^# 
fFfflI^SWO9 2/0 4 3 8 1^ 1 9 9 2^3^ t 

[11B] Gl-1 scFV7r-^©RSV B4 mAb (BRI 
#!?Wfl<k*fSWO 9 3/2 0 2 1 0^-, 1 99 3^10^140^1) t<D» 
^*t^7 7TJ)5„ 

[El 2] scFV77-^ Gl-1, G 1- 3i5il£G k - 1 t RSV 

$iR2 7 3KJ;5 W;^fft^Tt^7tfc5. 

[03] Gl-1 L«-5I^J«, ^airs/v-^/^tifcNTlSS^P,^ 

jwsa&i vodnak^ij (ga?ij##i) ssit^gaweai (— ut^a- fie**^ 

[05] GX-l*/^ P-s^^jfe 
HftVflWEfrpCDfNWM^i'-fJCXho I - Ap a I 77^^ 
bfcL-C^P-i'flSLfc. ^LflVWfc&pCNRW*^*-, 43-1 pc 
n^Firs a c I -Av r I I 77^ V h t LX? n-J^fcLfc. PMBf3J:|Bf 

[06] GX-l-#f(Fv<7)H#iiT5/g?ga?iJ (6a?U#^5) 
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GL) 3ftST-Dp5 8 Qffi?iJ##6) (CS^, ^©T'n-fe y^^^jxfcT 
CDRS-CHMjWS. r-j f4±tB»ga?iJt©H— I45r*-T 
(W*.ff, BirJt^fcA) . *#=©»*B:3-^-««*±VCDRl-3K:ffi 

[0 7] Gi-l A1*IF v®L«iT5/S£Ba?iJ (BH^JS#9) 

(IBM#^12) #^%©L«T?/^ia^J^-r o Vjc«*©«S©»^H:, 
(GL) itfic^DpLS (UJt^lO) fc£<J#. rt»0^n-fey 

s'v^Sftfcr $ u cDR3-cnei-5 0 #»*«jS4Sr#Mi- 

[g|8] @8A~8F[i 1 HfUCO^TRSV^Pt hGX-lmAbSr 
KGl-lAp c d(DiiMW^DNASB?IJ (£?!I#-Sf- 1 3 
) £*-f„ G1-1H«©«IRP^ JJ-^-^^K 75;*S^ntr> 

^'iWiU #^#^>*jB*i.J:tfE c o R I ffeijpg^^ K* 9 ur- if^JirfMi 

[09] !9A~9Elt LfUio^TRSVMPt hGA-lmAb£r 
^T#1-5l§m^5^5 KGl-lApc n©igiH!KjfcDNAB?!l (SB?iJ#^ 1 4 
) H8A-8Fi^£tLg^o^Tmr3#m;a^£^3o 

[BIO] HlOAtJitflOBft ^X^KGl-lBpcdOHf 
cOa-xW^M^^il^W^DNAlfl^iJ (gB?U#^15) fcjjct-. 
ii, 18A-8F (I3M#^1 3) ttJttSGl-l Ap c d CDfc * 

[Elll] 5 FG 3,-lBpc n»Li©a-f^ y^ffiiODN 

AIB^IJ (8B?!I#*16) trnrt. X^<Dmm\*, 0 9A-9E (Efll#^14) 
[C*5iT5Gl - 1 Ap c n<a£^*-e^Jt©ffiji«:*1% 



[SI 1 A] 



Fig. 1A 
RSV19/GI1 scFv -yT—VBteS 




O.OOE+00 2.00E+08 4.00E+08 6.00E+08 8.00E+08 1.Q0E+09 

a.r.u 



[01 B] 

B4/GI1 scFv -?T-VW£t 




O.OOE+00 2.00E+08 4.00E+0B 6.0OE+08 8.00E+08 1.00E+09 



a.r.u 

Fig. IB 
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[@3] 



FIGURE 3 

1 CAGTCTGTGTTGACGCAGCCGCCCTCAGTCTCTGCGGCCCCAGGACAGAA 50 
QSVLTQPPSVSAAPGQK 



51 GGTCACCATCTCCTGCACTGGGAGCAGCTCCAACCTCGGGGCAGGTTATG 100 
VTISCTGSSSNLGAGYD 



101 ATGTTCACTGGTACCGGCAACTTCCAGGGACAGCCCCCAAACTCCTCATC 150 
VHWYRQLPGTAPKLLI 



151 TATGATAACAACAATCGGCCCTCAGGGGTCCCTGACCGATTCTCTGGCTC 200 
YDNNKRPSGVPDRFSGS 



201 CAAGTCTGGCCCCTCAGCCTCCCTGGCCATCTCTGGGCTCCAGGCTGAGG 2 50 
KSGPSASLAI SGLQAED 



251 ATGAGGCTGATTATTACTGCCAGTCCTATGACAGCAGCCTGAATGGTTAT 3 00 
EADYYCQSYDSSLNGY 



3 01 GTCTTCGGAACTGGGACCCAGCTCACCGTCCTAGGT 33 6 

VFGTGTQLTVLG 
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[@4] 



1 GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGTACAGCCTGGGGGGTC 5 0 
EVQLVESGGGLVQPGGS 



51 CCTGAGACTCTCCTGCGCAGCCTCTGGAGTCTCCCTCAGTGGATACAAGA 10 0 
LP. LSCAASGVSLSGYKM 



101 TGAACTGGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAATGGGTCTCTTCC 150 
NWVRQAPGKGLEWVSS 



151 ATTACTGGTATGAGTAATTACATACACTACTCAGACTCAGTGAAGGGCCG 2 00 
ITGMSNYIHYSDSVKGR 



2 01 ATTCACCATCTCCAGAGACAACGCCATGAACTCACTGTATCTGCAAATGA 250 
FTISRDNAMNSLYLQMN 



251 ACAGCCTGACAGCCGAGGACACGGGTGTTTATTATTGTGCGACACAACCG 30 0 
SLTAEDTGVYYCATQP 



3 01 GGGGAGCTGGCGCCTTTTGACCATTGGGGCCAGGGAACCCTGGTCACCGT 350 
GELAPFDHWGQGTLVTV 



-72- 




-73- 



[81 6] 



G A - virmAbCD 



GL Dp58: EVQLVESGGGLVQPGGSLRLSCAASGFTFS 

GX-1 SCFV: VSL- 

GX-~ 1A : MGWSCI I LFLVATATG VHS L 

GX-1B: V 



GL Dp58: SYEMNWVRQAPGKGLEWVSYISSSGSTIYYADSVKGRFT I SRDNAKISISLY 

GX-1 SCFV: G-K S-TGM5NY-H-S M 

GX-1A: 

GX-1B: 



GL: Dp58: LQMNSLFAEDTAVYYCAR 

GX-1 seFv: T G TQPGELAPFDHWGQGTLVTVSS 

GX-1A: 

GX-1B: 
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[81 7] 



FIG 7 

G A — 1 A—MHF v tmA b(D 

CDR1 



GL DpL8: QSVLTQPPSVSGAPGQRVTISCTGSSSNXO 

GX-lscFv: A K L- 

GX-IA: MGWSCIILFIiVATATGVHS E 

GX-\E: OSV 

CDR2 



GL DpL8: AGYDVHWYQQLPGTAPKLLIYGNSNRPSGVPDRFSGSKSGTSASLAITGL 

GX.-lscFv: R D-N P S— 

GX-IA: 

GX-IB: 

CDR3 



GL DpL8: QAEDEADYYC 

Gk-l ScFv: QSYDSSLNGYVFGTGTQLTVLG 

GX.-IA: 

GX.-1B: 
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[08 A] 

FIGURE 8 A 

1 gacgtcgcggccgctctaggcctccaaaaaagcctcctcactacttctgg 

51 aatagctcagaggccgaggcggcctcggcctctgcacaaataaaaaaaat 

101 tagtcagccatgcatggggcggagaatgggcggaactgggcggagtcagg 

151 ggcgggatgggcggagttaggggcgggactatggttgctgactaattgag 

201 atgcatgctttgcatacttctgcctgctggggagcctggggactttccac 

2 51 acctggttgctgactaattgagatgcatgctttgcatacttctgcctgct 

3 01 ggggagcctggggactttccacaccctaactgacacacattccacagaat 
3 51 taattcccggggatcgatccgtcgacgtacgactagttattaatagtaat 
401 caattacggggtcattagttcatagcccatatatggagttccgcgttaca 
451 taacttacggtaaatggcccgcctggctgaccgcccaacgacccccgccc 
501 attgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt 
551 tccattgacgtcaatgggtggactatttacggtaaactgcccacttggca 
601 gtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatga 
651 cggtaaatggcccgcctggcattatgcccagtacatgaccttatgggact 
7 01 ttcctacttggcagtacatctacgtattagtcatcgctattaccatggtg 
7 51 atgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacg 
801 gggatttccaagtctccaccccattgacgtcaatgggagtttgttttggc 
851 accaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattg 
901 acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagc 

EcoRI 

951 tgggtacgtgaaccgtcagatcgcctggagacgccatcgaattctgagca 

1001 cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 
MGWSCIILFLVA 

Xhol 

1051 acagctacaggtgtccactccgaggtccaactgctcgagtctgggggagg 
T A T G V H S E V Q L L E S 
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[H8 B] 

FIGURE 8B 

1101 cttggtacagcctggggggtccctgagactctcctgcgcagcctctggag 

1151 tctccctcagtggatacaagacgaactgggtccgccaggctccagggaag 

12 01 gggctggaatgggtctcttccattactggtatgagtaattacatacacta 
1251 ctcagactcagtgaagggccgattcaccatctccagagacaacgccatga 
1301 actcactgtatctgcaaatgaacagcctgacagccgaggacacgggtgtt 

13 51 tattattgtgcgacacaaccgggggagctggcgccttttgaccattgggg 

BstEII Bspl20l 

14 01 ccagggaaccct ggtcacc gtctcctcagcctccaccaagggcccatcgg 

QGTLVTVSS/ 

wm^m iv / chi 

1451 tcttccccctggcaccctcctccaagagcacctctgggggcacagcggcc 

1501 ctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtg 

1551 gaactcaggcgccctgaccagcggcgtgcacaccttcccggctgtcctac 

BstEII 

1601 agtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagc 

1651 agcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa 

1701 caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca 

1751 catgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttc 

1801 ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctga 

1851 ggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagt 

1901 tcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccg 

1951 cgggaggagcagtacaacagcacgtaccgggtggtcagcgtcctcaccgt 

2001 cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctcca 

2051 acaaagccctcccagcccccatcgagaaaaccatctccaaagccaaaggg 

2101 cagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagct 

2151 gaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 
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[@8C] 

FIGURE 8C 

2201 gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactac 

2251 aagaccacgcctcccgtgctggactccgacggc tec ttct tec tctacag 

23 01 caagctcaccgtggacaagagcaggtggcagcaggggaacgtc ttctcat 

23 51 gctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctc 

2 401 tccctgtctccgggtaaatgatagatatctacgtatgatcagcctcgact 
S P G K * HgtoCSSSft 

2 451 gtgccttctagttgccagccatctgttgtttgcccctcccccgtgccttc 

2 501 cttgaccctggaaggtgccactcccactgtcctttcctaacaaaatgagg 

2 551 aaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggg 

2 601 gtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgc 
2651 tggggatgcggtgggctctatggaaccagctggggctcgacagcgctgga 
2701 tctcccgatccccagctttgcttctcaatttcttatttgcataatgagaa 
2751 aaaaaggaaaattaattttaacaccaattcagtagttgattgagcaaatg 
2801 cgttgccaaaaaggatgctttagagacagtgttctctgcacagataagga 
2851 caaacattattcagagggagtacccagagctgagactcctaagccagtga 
2901 gtggcacagcattctagggagaaatatgcttgtcatcaccgaagcctgat 
2951 tccgtagagccacaccttggtaagggccaatctgctcacacaggatagag 
3001 agggcaggagccagggcagagcatataaggtgaggtaggatcagttgctc 

3 051 ctcacatttgcttctgacatagttgtgttgggagcttggatagct tggac 
3101 agctcagggctgcgatttcgcgccaaacttgacggcaatcctagcgtgaa 
3151 ggctggtaggattttatccccgctgccatcatggttcgaccattgaactg 
3201 catcgtcgccgtgtcccaaaatatggggattggcaagaacggagacctac 
3251 cctggcctccgctcaggaacgagttcaagtacttccaaagaatgaccaca 
3301 acctcttcagtggaaggtaaacagaatctggtgattatgggtaggaaaac 
3351 ctggttctccattcctgagaagaatcgacctttaaaggacagaattaata 

-78- 



[BSD] 



FIGURE 8D 

3 401 tagttctcagtagagaactcaaagaaccaceacgaggagctcattttctt 

3 451 gccaaaagtttggatgatgccttaagacttattgaacaaccggaattggc 

3 501 aagtaaagtagacatggtttggatagtcggaggcagttctgtttaccagg 

3 551 aagccatgaatcaaccaggccaccttagactctttgtgacaaggatcatg 

3 6 01 caggaatttgaaagtgacacgtttttcccagaaattgatttggggaaata 

3651 taaacttctcccagaatacccaggcgtcctctctg&ggtccaggaggaaa 

37 01 aaggcatcaagtataagtttgaagtctacgagaagaaagactaacaggaa 

3 751 gatgctttcaagttctctgctcccctcctaaagctatgcatttttataag 

3 801 accatgggacttttgctggctttagatcagcctcgactgtgccttctagt 

3 851 tgccagccatctgttgtttgcccctcccccgtgccttccttgaccctgga 

3 901 aggtgccactcccactgtcctttcctaataaaatgaggaaattgcatcgc 

3951 attgtctgagtaggtgtcattctattctggggggtggggtggggcaggac 

4001 agcaagggggaggattgggaagacaatagcaggcatgctggggatgcggt 

4051 gggctctatggaaccagctggggctcgatcgagtgtatgactgcggccgc 

4101 gatcccgtcgagagcttggcgtaatcatggtcatagctgtttcctgtgtg 

4151 aaattgttatccgctcacaattccacacaacatacgagccggaagcataa 

4201 agtgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcg 

42 51 ttgcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgca 

43 01 ttaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgct 
4351 cttccgcttcctcgctcactgactcgctgcgctcggtcgttcggctgcgg 
4401 cgagcggtatcagctcactcaaaggcggtaatacggttatccacagaatc 
4451 aggggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggcca 
4501 ggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccc 
4551 cctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaaccc 
4601 gacaggactataaagataccaggcgtttccccctggaagctccctcgtgc 
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FIGURE 8E 

4651 gctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctc 

4701 ccttcgggaagcgtggcgctttctcaatgctcacgctgtaggtatctcag 

4751 ttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccg 

4801 ttcagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaac 

4851 ccggtaagacacgacttatcgccactggcagcagccactggtaacaggat 

4901 tagcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggc 

4951 ctaactacggctacactagaaggacagtatttggtatctgcgctctgctg 

5 001 aagccagttaccttcggaaaaagagt tggtagctcttgatccggcaaaca 

5051 aaccaccgctggtagcggtggttt ttttgtttgcaagcagcagattacgc 

5101 gcagaaaaaaaggatctcaagaagatcctctgatcttttctacggggtct 

5151 gacgctcagtggaacgaaaactcacgttaagggattttggtcatgagatt 

5201 atcaaaaaggatcttcacctagatccttttaaattaaaaatgaagtttta 

5251 aatcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgc 

53 01 ttaatcagtgaggcacctatctcagcgatctgtctatttcgttcatccat 

53 51 agttgcctgactccccgtcgtgtagataactacgatacgggagggcttac 

5401 catctggccccagtgctgcaatgataccgcgagacccacgctcaccggct 

5451 ccagatttatcagcaataaaccagccagccggaagggccgagcgcagaag 

5501 tggtcctgcaactttatccgcctccatccagtctattaattgttgccggg 

5551 aagctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgcc 

5601 attgctacaggcatcgtggtgtcacgctcgtcgtttggtatggcttcatt 

5651 cagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgt 

5701 gcaaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaag 

5751 ttggccgcagtgttatcactcatggttatggcagcactgcataattctct 

5801 tactgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaa 
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FIGURE 8F 

5851 ccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccg 

5901 gcgtcaatacgggataataccgcgccacatagcagaactttaaaagtgct 

5951 catcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgc 

60 01 tgttgagatccagttcgatgtaacccactcgtgcacccaactgatcttca 

6051 gcatcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggca 

6101 aaatgccgcaaaaaagggaataagggcgacacggaaatgttgaatactca 

6151 tactcttcctttttcaatattattgaagcatttatcagggttattgtctc 

6201 atgagcggatacatatttgaatgtatttagaaaaataaacaaataggggt 

6251 tccgcgcacatttccccgaaaagtgccacct 



[09 A] 

FIGURE 9A 

1 gacgtcgcggccgctctaggcctccaaaaaagcctcctcactiacttctgg 

51 aatagctcagaggccgaggcggcctcggcctctgcataaataaaaaaaat 

101 tagtcagccatgcatggggcggagaatgggcggaactgggcggagttagg 

151 ggcgggatgggcggagttaggggcgggactatggttgctgactaattgag 

2 01 atgcatgctttgcatacttctgcctgctggggagcctggggactttccac 

2 51 acctggttgctgactaattgagatgcatgctttgcatacttctgcctgct 

3 01 ggggagcctggggactttccacaccctaactgacacacattccacagaat 

3 51 taattcccggggatcgatccgtcgacgtacgactagttattaatagtaat 

4 01 caattacggggtcattagttcatagcccatatatggagttccgcgttaca 
451 taacttacggtaaatggcccgcctggctgaccgcccaacgacccccgccc 
501 attgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt 
551 tccattgacgtcaatgggtggactatttacggtaaactgcccacttggca 
601 gtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatga 
651 cggtaaatggcccgcctggcattatgcccagtacatgaccttatgggact 
7 01 ttcctacttggcagtacatctacgtattagtcatcgctattaccatggtg 
751 atgcggttttggeagtacatcaatgggcgtggatagcggttrgactcacg 
801 gggatttccaagtctccaccccattgacgtcaatgggagtttgttttggc 
851 accaaaatcaacgggactttccaaaatgtcgtaacaactccgccccattg 
901 acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagagc 

EcoRI 

951 tgggtacgtgaaccgtcagatcgcctggagacgccatcgaaxtctgagca 

1001 cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 
MGWSCIILFLVA 

SacI 

1051 acagctacaggtgtccactccgagctcacgcagccgccctcagtctctgc 
T A T G V H S E L T Q -- 
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FIGURE 9B 

1101 ggccccaggacagaaggccaccatctcctgcactgggagcagctccaacc 
1151 tcggggcaggttatgatgttcactggtaccggcaacttccagggacagcc 
1201 cccaaactcctcatctatgataacaacaatcggccctcaggggtccctga 
1251 ccgattctctggctccaagtctggcccctcagcctccctggccatctctg 
13 01 ggctccaggctgaggatgaggctgattattactgccagtcctatgacagc 

Avrll 

13 51 agcctgaatggttatgtcttcggaactgggacccagctcaccgtcctagg 
- T Q L T V L G 

mmn& iv / cx 

1401 tcagcccaaggctgccccctcggtcactctgttcccgccctcctctgagg 

1451 agcttcaagccaacaaggccacactggtgtgtctcataagtgacttctac 

1501 ccgggagccgtgacagtggcctggaaggcaattagcagccccgtcaaggc 

1551 gggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgcgg 

1601 ccagcagctatctgagcctgacgcctgagcagtggaagtcccacagaagg 

1651 tacagctgccaggtcacgcatgaagggagcaccgtggagaagacagtggc 

1701 ccctacagaatgttcatagttctagatctacgtatgatcagcctcgactg 

P T E C S * Lil 

1751 tgccttctagttgccagccatctgttgtttgcccctcccccgtgccttcc 

1801 ttgaccctggaaggtgccactcccactgtcctttcctaataaaatgagga 

1851 aattgcatcgcattgtctgagtaggtgtcattctattctggggggtgggg 

1901 tggggcaggacagcaagggggaggattgggaagacaatagcaggcatgct 

1951 ggggatgcggtgggctctatggaaccagctggggctcgacagctcgagct 

2001 agctttgcttctcaatttcttatttgcataatgagaaaaaaaggaaaatt 

2051 aattttaacaccaattcagtagttgattgagcaaatgcgttgccaaaaag 

2101 gatgctttagagacagtgttctctgcacagataaggacaaacattattca 

2151 gagggagtacccagagctgagactcctaagccagtgagtggcacagcatt 
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FIGURE BC 

22 01 ctagggagaaatatgcttgtcatcaccgaagcctgattccgtagagccac 

22 51 accttggtaagggccaatctgctcacacaggatagagagggcaggagcca 

23 01 gggcagagcatataaggtgaggtaggatcagttgctcctcacatttgctt 
2351 ctgacatagttgtgttgggagcttggatcgatccaccatggttgaacaag 
2401 atggattgcacgcaggttctccggccgcttgggtggagaggctattcggc 
2451 tatgactgggcacaacagacaatcggctgctctgatgccgccgtgttccg 
2501 gctgtcagcgcaggggcgcccggttctttttgtcaagaccgacctgtccg 
2551 gtgccctgaatgaactgcaggacgaggcagcgcggc tatcgtggctggcc 
2601 acgacgggcgttccttgcgcagctgtgctcgacgttgtcactgaagcggg 
2651 aagggactggctgctattgggcgaagtgccggggcaggatctcctgtcat 
2701 ctcaccttgctcctgccgagaaagtatccatcatggctgatgcaatgcgg 
2 751 cggctgcatacgcttgatccggctacctgcccattcgaccaccaagcgaa 
2 8 01 acatcgcatcgagcgagcacgtactcggatggaagccggtcttgtcgatc 
2851 aggatgatctggacgaagagcatcaggggctcgcgccagccgaactgttc 

2 901 gccaggctcaaggcgcgcatgcccgacggcgaggatctcgtcgtgaccca 
2951 tggcgatgcctgcttgccgaatatcatggtggaaaatggccgcttttctg 

3 001 gattcatcgactgtggccggctgggtgtggcggaccgctatcaggacata 
3 051 gcgttggctacccgtgatattgctgaagagcttggcggcgaatgggctga 
3101 ccgcttcctcgtgctttacggtatcgccgctcccgattcgcagcgcatcg 
3151 ccttctatcgccttcttgacgagttcttctgagcgggactctggggttcg 
3201 aaatgaccgaccaagcgacgcccaacctgccatcacgagatttcgattcc 
3251 accgccgccttctatgaaaggttgggcttcggaatcgttttccgggacgc 
3301 cggctggatgatcctccagcgcggggatctcatgctggagttcttcgccc 
33 51 accccaacttgtttattgcagcttataatggttacaaataaagcaatagc 
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FIGURE 9D 

3401 atcacaaatttcacaaataaagcatttttttcactgcattctagttgtgg 

3451 tttgtccaaactcatcaatgtatcttatcatgtctggatcgcggccgcga 

3 501 tcccgtcgagagcttggcgtaatcatggtcatagctgtttcctgtgtgaa 

3 551 attgt tatccgctcacaattccacacaacatacgagccggaagcataaag 

3 6 01 tgtaaagcctggggtgcctaatgagtgagctaactcacattaattgcgtt 

3 651 gcgctcactgcccgctttccagtcgggaaacctgtcgtgccagctgcatt 

3 7Q1 aatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgctct 

3 751 tccgcttcctcgctcactgaetcgctgcgctcggtcgttcggctgcggcg 

3 801 agcggtatcagctcactcaaaggcggtaatacggttatccacagaatcag 

3 851 gggataacgcaggaaagaacatgtgagcaaaaggccagcaaaaggccagg 

39 01 aaccgtaaaaaggccgcgttgctggcgtttttccataggctccgcccccc 

3 951 tgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccga 

4001 caggactataaagataccaggcgtttccccctggaagctccctcgtgcgc 

4051 tctcctgttccgaccctgccgcttaccggatacctgtccgcctttctccc 

4101 ttcgggaagcgtggcgctttctcaatgctcacgctgtaggtatctcagtt 

4151 cggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgtt 

4201 cagcccgaccgctgcgccttatccggtaactatcgtcttgagtccaaccc 

4251 ggtaagacacgacttatcgccactggcagcagccactggtaacaggatta 

4301 gcagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcct 

43 51 aactacggctacactagaaggacagtatttggtatctgcgctctgctgaa 

4401 gccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaa 

4451 ccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgc 

4501 agaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctga 

4551 cgctcagtggaacgaaaacccacgttaagggattttggtcatgagattat 
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FIGURE 9E 

46 01 caaaaaggatcttcacctagatccttttaaattaaaaatgaagttttaaa 

4651 tcaatctaaagtatatatgagtaaacttggtctgacagttaccaatgctt 

4701 aatcagtgaggcacctatctcagcgatctgtctatttcgttcatccatag 

4751 ttgcctgactccccgtcgtgtagataactacgatacgggagggcttacca 

4801 tctggccccagtgctgcaatgataccgcgagacccacgctcaccggctcc 

4351 agatttatcagcaataaaccagccagccggaagggccgagcgcagaagtg 

4901 gtcctgcaactttatccgcctccatccagtctattaattgttgccgggaa 

4951 gctagagtaagtagttcgccagttaatagtttgcgcaacgttgttgccat 

5001 tgc tacaggca teg tgg t gtcacgctcgtcgtttgg tat ggct teat tea 

5051 gctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgc 

5101 aaaaaagcggttagctccttcggtcctccgatcgttgtcagaagtaagtt 

5151 ggccgcagtgttatcactcatggttatggcagcactgcataattctctta 

52 01 ctgtcatgccatccgtaagatgcttttctgtgactggtgagtactcaacc 

5251 aagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggc 

5301 gtcaatacgggataataccgcgccacatagcagaactttaaaagtgctca 

5351 tcattggaaaacgttcttcggggcgaaaactctcaaggatcttaccgctg 

5401 ttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagc 

5451 atcttttactttcaccagcgtttctgggtgagcaaaaacaggaaggcaaa 

5501 atgccgcaaaaaagggaataagggcgacacggaaatgttgaatactcata 

5551 ctcttcctttttcaatattattgaagcatttatcagggttattgtctcat 

5601 gagcggatacatatttgaatgtatttagaaaaataaacaaataggggttc 

5651 cgcgcacatttccccgaaaagtgccacct 



[HI OA] 

FIGURE 10A £coRI 

gaattctgagca 1000 

cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca 1050 
MGWSCIILFLVA 

acagctacaggtgtccactccgaggtgcagctggtggagtctgggggagg 1100 
T A T G V H S E V Q L V E S - 
N- ^ 

cttggtacagcctggggggtccctgagactctcctgcgcagcctctggag 1150 

tctccctcagtggatacaagatgaactgggtccgccaggctccagggaag 12 00 

gggctggaatgggtctcttccattactggtatgagtaatcacatacacta 1250 

ctcagactcagtgaagggccgattcaccatctccagagacaacgccatga 13 00 

actcactgtatctgcaaatgaacagcctgacagccgaggacacgggtgtt 13 50 

tattattgtgcgacacaaccgggggagctggcgccttttgaccattgggg 1400 

Bspl20I 

ccagggaaccctggtcaccgtctcctcagcctccaccaag_g_g_cccatcgg 1450 

tcttccccctggcaccctcctccaagagcacctctgggggcacagcggcc 1500 

ctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtg 1550 

gaactcaggcgccctgaccagcggcgtgcacaccttcccggctgtcctac 1600 

agtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagc 1650 

agcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa 1700 

caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca 1750 

catgcccaccgtgcccagcacctgaactcctggggggaccgtcagtcttc 1800 

ctcttccccccaaaacccaaggacaccctcatgatctcccggacccctga 1850 

ggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaagt 1900 

tcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccg 195 0 

cgggaggagcagtacaacagcacgtaccgggtggtcagcgtcctcaccgt 200 0 

cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctcca 2050 
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FIGURE 10B 

acaaagccctcccagcccccatcgagaaaaccatctccaaagccaaaggg 2100 

cagccccgagaaccacaggtgtacaccctgcccccatcccgggatgagct 2150 

gaccaagaaccaggtcagcctgacctgcctggtcaaaggcttctatccca 22 00 

gcgacatcgccgtggagtgggagagcaatgggcagccggagaacaactac 225 0 

aagaccacgcctcccgtgctggactccgacggctccttcttcctctacag 2 30 0 

caagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcat 2 3 50 

gctccgtgatgcatgaggctctgcacaaccactacacgcagaagagcctc 2400 

tccctgtctccgggtaaatgatagatatct 
S P G K * 
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ECORI 

gaattctgagca 1000 

cacaggacctcaccatgggatggagctgtatcatcctcttctcggtagca 1050 
MGWSCIILFLVA 

acagctacaggtgtccacccccagtctgtgttgacgcagccgccctcagt 110 0 
T A T G V H S Q S V L T Q - 
N- 

ctctgcggccccaggacagaaggtcaccatctcctgcactgggagcagct 115 0 

ccaacctcggggcaggttatgatgttcactggtaccggcaacttccaggg 12 0 0 

acagcccccaaactcctcatctatgataacaacaatcggccctcaggggt 12 50 

ccctgaccgattctctggctccaagtctggcccctcagcctccctggcca 13 00 

tctctgggctccaggctgaggatgaggctgattattactgccagtcctat 13 50 

gacagcagcctgaatggttatgtcttcggaactgggacccagctcaccgt 1400 
Avrll 

cctagg tcagcccaaggctgccccctcggtcactctgttcccgccctcct 1450 

ctgaggagcttcaagccaacaaggccacactggtgtgtctcataagtgac 1500 

ttctacccgggagccgtgacagtggcctggaaggcaattagcagccccgt 1550 

caaggcgggagtggagaccaccacaccctccaaacaaagcaacaacaagt 1600 

acgcggccagcagctatctgagcctgacgcctgagcagtggaagtcccac 165 0 

agaaggtacagctgccaggtcacgcatgaagggagcaccgtggagaagac 17 0 0 

agtggcccctacagaatgttcatagttctagatctacgtatgatcagcct 17 5 0 
P T E C S * 



INTERNATIONAI, SEARCH REPORT 



PCT/USOS7t3<34 



A. CLASSIFICATION OF SUBJBCT MATTER 
IPC(TJ : A61K 39/395, 39/42; CI2Q 1/W, 1/70; ODIN 33 
US CL : 424/130.1. 141.1, 147.1; 435/4. 5. 7.1 

According ta International Patent ClaaaificaCion (IPC) or lo boll 


national classification and IPC 




a FIELDS SEARCHED 




424/130.1, 141.1, 147.1; «5/4, 5, 7.1 


al bj classification lymbola) 






Please Se 


tatt base eonsalted during Ike wttemationii starch (n 


ame of data base and, where ptscticab 












C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indicate. wfcere a, 


propriate. of the relevant passage* 


Relevant to claim No. 


X 
Y 
X 
Y 


US 5,81/ ,524 A (BRAMS et al) 22 September 1998, cols. 12- 20. 
US 5,824,307 A (JOHNSON) 20 October 1998, cols. 4-6. 


1, 4, 10-15 

2, 3 

1, 4, 10-15 

2, 3 


X 
Y 


US 5,880,104 A (LI et al) 09 March 1999, cols. 6-10. 


1, 4, 10-15 

2, 3 


□ Furtl 


« document, are listed in the continuation of Box C 


| [ See patent family annex. 




'A" il««»»t *fin«ig tt» lerlenl Ml at He Bl trtticl. » WA «ai«it< 


the princ iple or theory uadViyina; the invonbOB 






Date of the actual completion of the international search 
16 AUGUST 2000 


Date of mailing of the international search report 


Name arrf maiiir»» m^*^.^ 

Waabiiltan, D.O. 20231 
Facairoil* No. (703) 305-3230 


Telephone No. (703) 3J38-1235 if^ 



-90- 



UTTERIfATIOWAl, SEARCH REFOKT 




as PCTVISA/210 (EXbm shod) (July 199S). 



(51) Int. CI. 7 mftm^r FI f-^-V (##) 



C 0 7K 


16/10 


C 1 2N 


1/15 




C 1 2N 


1/15 




1/19 






1/19 




1/21 






1/21 


C 1 2 P 


21/08 






5/10 


G 0 1 N 


33/53 


D 


C 1 2 P 


21/08 




33/569 


L 


GO IN 


33/53 




33/577 


B 




33/569 


C 1 2N 


15/00 


ZNAA 




33/577 




5/00 


A 



(81)^^15 E P (AT, BE, CH, CY, 

DE, DK, ES, FI, FR, GB, GR, IE, I 
T, LU, MC, NL, PT, SE), OA(BF, BJ 
, CF, CG, CI, CM, GA, GN, GW, ML, 
MR, NE, SN, TD, TG), A P (GH, GM, K 
E, LS, MW, MZ, SD, SL, SZ, TZ, UG 
, ZW), E A (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), AE, AL, AU, BA, BB, 
BG, BR, CA, CN, CZ, DZ, EE, GE, G 
H, GM, HR, HU, ID, I L, IN, IS, JP 
, KP, KR, LC, LK, LR, LT, LV, MA, 
MG, MK, MN, MX, NO, NZ, PL, RO, S 
G, SI, SK, SL, TR, TT, TZ, UA, US 
, UZ, VN, YU, ZA 

(72)J5ffi# K*yK-ma-^*-f-> 

7^ U #-£*Hl9004-<i^>;W<-7ft|/-< 
7 • Vy?-f K, 3Ly t )V • u — K108 
# 

-fdry^ T-A-^-20- 7iJ(iK, 
= » — sy-, ^y/hy 
F*— A(|Mt) 4B024 AA01 AA14 BA41 CA04 DA02 
EA02 EA04 FA02 GA11 HA01 
HA11 HA15 
4B064 AG27 CA10 CA19 CC24 DA01 
DA15 

4B065 AA90X AA97Y AB01 BA02 

CA25 CA45 CA46 
4C085 AA14 BA57 CC07 CC08 DD23 
4H045 AA11 AA30 BA10 CA01 DA76 

EA31 EA53 FA74 
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